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Foreword
tional institution is measured by the conferences. In addition to their teaching and
achievements of its faculty in teach- research, the faculty contribute to their profession
ing, research, and related scholarly through participation in professional societies and
endeavors. It is the policy of the consulting activities. This publication contains

Naval Academy to provide and maintain an summaries of completed and on-going faculty pro-
environment in which research activities that con- jects, midshipmen research course projects in-
tribute to the professional growth of the faculty cluding the Trident Scholar Program, and lists of
and outstanding midshipmen may flourish, presentations and publications. The work re-

The research activities of the faculty range ported on was conducted during the period July
from very applied cooperative studies with the 1982 through June 1983.
Navy research and development community to External support continues to increase signifi-
very fundamental investigations concerned with cantly. This is undoubtedly due to the additional
extending the frontiers of knowledge. The broad opportunities provided by new laboratory facili-
scope of research described in this annual report ties and the initiative of the well-qualified civilian
reflects the interests and expertise of the par- and military members of the faculty. It is impor-
ticipating faculty and midshipmen, as well as the tant to acknowledge the strong and continuous
availability of laboratory, library, and computer support provided by the Chief of Naval Research,
fa( ilities. Director of Navy Laboratories and the numerous

This publication was compiled to acquaint the activities of the Naval Material Command, with-
reader with faculty and midshipmen research ef- out which such progress could not be possible.
forts being done behind the classroom scene. Comments and suggestions related to the re-
Research results are published in manuscripts, search efforts will be gratefully received and
reports, and prestigious journals as well as sincerely appreciated.

BRUCE M. DAVIDSON RICHARD D. MATHIEU copy

Academic Dean Director of Research 'Associate Dean '"~ cr a -
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DEPARTMENT OF

Aerospace Engineering
COMMANDER PAUL B. SCHLEIN, USN

CHAIRMAN

esearch is an important element of the

f and Major. It is necessary to maintain
the faLulty's vigor and quality. Fur-
ther, it allows the Academy to show

its mettle in professional and academic forums.
Finally, research brings the process of education
into a full circle of experience, frustration and,
occasionally, discovery.

bythuch of this department's research is supported .

byteNaval Air Systems Command in a continu-
ing program of that command's interest in the
quality of the education to which the young naval
officer is exposed.
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AEROSPACE ENGINEERING

Sponsored Research

Non-Linear Finite Element Structural Analysis
* RESEARCHER: ASSOCIATE PROFESSOR WILLIAM J. BAGARIA

SPONSOR: DAVID TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOLIS LAIBORATORN

The non-linear finite element structural analysis pro- techniques and to testing of small scale test articles.
gram GIST is currently under development. This Currently, the GIST program is being used to model
research involves the mathematical modeling of submarine hulls and aircraft fuselages. .
several structures using the GIST program. The math Modeling techniques were developed in order to ef-
model is then used to predict buckling loads. These ficiently input the data into the GIST program.
buckling loads are then compared to other analysis

Computer Aided Hull Design
and Model System

RESEARCHER: PROFESSOR DAVID F. ROGERS

SPONSOR: U. S. COAST GUARD

A Computer Aided Design/Computer Aided used to provide support for the manufacturing portion
Manufacturing (CADCAM) system for the design of of the system. A program running in the
ship hulls and the production of towing tank models microprocessor based graphics system provides all
is being developed. The design portion of the system postprocessing, a graphical display for the machine
is implemented on and supported by a three- operator, and drives the machining center. All
dimensional interactive graphics device and a functions are accomplished on-the-fly in real time. All
minicomputer. A microprocessor-based stand-alone hardware components of the system are off Ow~ shelf
graphics device simply, directly, and inexpensively items. Experiences with actual use of the system in
interfaced to the CNC controller on the shop floor is both design and production are discussed.

Model Propeller Production
RESEARCHER: PROFESSOR DAVID F. ROGERS

SPONSOR: U. S. COAST GUARD

A CAD/CAM system used in the manufacture of unit using a three-axis milling machine are being
airfoil type blades, such as those used for turbines for investigated. The use of a small desk-top computer with
propellers, is being developed. Computer Graphics is both storage tube and limited refresh graphics capabilities
used to define the blade. Computer Graphics is used (Tektronix 4054) both in the design and in the direct
on-line' during the acutal Numerically Controlled computer control of the numerically controlled milling
(NC) Milling of the blade. A number of techniques for machine is being investigated. During the design phase,
cutting a set of complex three-dimensional contour data suitable for the creation of a "wire frame drawing"
shapes (blades) attached to a central hub as a single is generated. This "wire frame" data is used as the

4 p
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AEROSPACE ENGINEERING

input for the manufacturing phase; no separate part traditional numerical control post-processor tunctions.
programming is used. From the output of the design The computer sends commands directly to the NC
phase, which is stored on a small magnetic tape car- machine while graphically displaying the part drawing
tridge, the 'on-line' post-processor calculates the tool and the next tool movement. This application is
paths including the necessary checks for "hidden typical of a model shop in a research and develop-
planes" required to drive the NC milling machine. The ment environment where fast turn-around and
on-line' post-processor also performs all other accuracy are required.

Mastless Sails
RESEARCHER: PROFESSOR MAIDO SAARLAS

SPONSOR: NAVAL SEA SYSTEMS COMMAND

A feasibility and proof-of-concept study was carried out life rafts or small boats and also provide motive power
to determine the ability of parafoils and parafoil-sail for small boats. The results indicate that such a parafoil-
combinations to provide both propulsive and payload sail system is entirely useful and practical. Additional
lifting capability. This concept can be useful in enhancing work is needed to determine the practical range of
search and rescue efforts of downed pilots or sailors in usefulness of this system.
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AEROSPACE ENGINEERING

Independent Research

Non-Linear Glider Buckling
RESEARCHER: ASSOCIATE PROFESSOR WILLIAM J. BAGARIA

Scale model aircraft fuselage cylinders are being GIST. The purpose is to determine it the non-linear
fabricated and tested to determine their buckling programs can accurately predict the actual buckling

- behavior. The test results are being correlated with the modes and collapse loads.
predictions from the non-linear finite element program

.4...:%4

Subsonic Wind Tunnel Turbulence Survey
RESEARCHER: ENSIGN THOMAS L. MASCOLO

- ADVISER: ASSISTANT PROFESSOR JOHN E. ALLEN

The purpose of this work was to document the tunnel is being investigated. A velocity profile and
operation of the Subsonic, Closed-Circuit Wind turbulence distribution were needed from the tunnel
Tunnel in the Aerospace Engineering Laboratory. The test section. The primary objective of this work was,
feasibility of participating in the "ONR Low Reynolds therefore, to obtain accurate values of velocity and

Number (.5 x 10) Aerodynamics" program using this turbulence at several grid points in the test section.
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AEROSPACE ENGIN' LiING 4

Research Course Projects

A Wind Tunnel Image System for Wake Studies
RESEARCHER: MIDSHIPMAN 1/C MICHAEL J. EDDY

ADVISER: ASSISTANT PROFESSOR JOHN E. ALLEN

To further improve the capabilities of the Subsonic position the probes used and reduce the resulting
Wind Tunnel, a mechanism was designed and built to measurements. A total head survey of the tunnel test
permit the externally controlled measurement of local section was completed to show that the probe system
flow field parameters. At nine discrete streamwise does not disturb the flow characteristics, and

locations, the tunnel can be transversed in two-foot- representative results were obtained to validate the
square grids. Software was developed to automatically system's application.

Low Speed Analysis of An "X-Wing" Aircraft
RESEARCHER: MIDSHIPMAN 1/C KENNETH C. FITZPATRICK

ADVISER: ASSOCIATE PROFESSOR VADYM V. UTGOFF

This project is designed to investigate the lift, drag, 67 percent of this theoretical estimate. The model can
and moment characteristics of an X-wing design be made statically stable by locating the center of
model, with two forward-swept wings (negative gravity approximately 7 inches aft of the datum (the
dihedral) and two aft-swept wings (positive dihedral), nose). However, the reader should be aware that the

Also, these characteristics are used to determine initial calculations for the wing areas are too large by
whether the design is statically stable in the pitch a factor of 12; thus all lift, drag and moment
model. A theoretical estimate is made on the lift coefficients are too small by a factor of 12.
characteristics, and the model was found to be within

Computational Fluid Mechanics
RESEARCH RS: MIDSHtI'MEN 1/C RAYMOND HERB AND TIO\IAS SPRIIESTI-RIA( If

ADVISERI: ASSISTANT PROFESSOR JOHN E. ALIEN

A Navier Stokes finite difference Code "Teach-T" was and documentation were completed to givev a general
obtained from Imperial College and adapted to the purpose program, which can be used by other
Naval Academy Time Sharing System and Computer researchers for numerical parametric flow field studies.
Aided Design Interactive Graphics Group UNIX Also developed were output diagnostic plots which
systems. The program allows for calculations of the utilize the computer graphic capabilities of CADIG to
field details for 2-D and axisymetric recirculating greatly enhance the understanding ot th tlow
flows. During the semester the necessary modifications phenomena.
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AEROSPACE ENGINEERING

The Effect of Pneumatic End Caps on Rotor Efficiency
RESEARCHER: MIDSHIPMAN I C FREDERIC LASTAR

ADVISER: LIEUTENANT COMMANDER RICHARD A. EVERETT, USN

The project was to develop a pneumatic tip cap system a pitot rake was used instead. The system was tested at a
for a rotor blade that had the capability of readily pressure of 50 psi. The velocity profiles were compared
changing nozzle configurations. Then a method of using to those that were predicted for that pressure. It was

the laser doppler anemometer to map the static velocity found that the mass flow limited the velocities greatly,
profile about the nozzles was to be found, and the and, it further exploration into this system is to be done,
velocity profiles explored. The tip cap system was some means of greatly increasing the mass flow must be

developed. The laser to be used was found to be too found.
weak to measure the v.locity profiles at the nozzles, and

Innovative Design and Structural Analysis
of A Delta Wing

RESEARCHER: MIDSHIPMAN 1 C CAMERON A. SEN

ADVISERS: ASSOCIATE PROFESSORS WILLIAM J. BAGARIA AND VADYM V. UTGOFF

The purpose of this project was to use rational form shape, c. stall speed, d. minimum single speed,
engineering methods to determine the aerodynamic and e. glide ratio.
performance and structural integrity of a new delta A stress analysis was conducted in order to size the
wing hang glider. Some of the aerodynamics design structural members.
parameters investigated were: a. wing area, b. plan

An Analysis of The Performance
of Static Stability of Kites

RESEARCHER: MIDSHIPMAN 1/C WALLACE DEAN SMITH

-P ADVISER: ASSOCIATE PROFESSOR VADYM V. UTGOFF

An analysis of the performance and static stability of being evaluated. Finally, these modified configurations
kites has been made. Kites have been classified into four are rated on stability, as defined by lateral and direc-
basic configurations, with the effect of set modifications tional stability derivatives, versus performance, as
on these configuration and their influence on stability defined by a maximized lift-to-drag ratio.
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AEROSPACE ENGINEERING

Publications 2-

ALLEN, John E., Assistant Professor, and Eugene L. heat balanced engine (divided combustion chamber),
KEATING, Associate Professor (Mechanical Engineer- with flow fields observed by high-speed Fastex Schlieren
ing), "Diesel Fuel Saver Test and Evaluation," Divi- and holographic interferometry. Pressure exchange and
sion of Engineering and Weapons Report EW-19-82, the accompanying mass transport are demonstrated
August 1982. analytically and observed optically. Qualitative agree-

ment between the initial top dead center calculations and
A short test and evaluation sequence was conducted photographic evidence is seen. Schlieren and in-

on a thermal fuel preconditioning system to evaluate terferometer records give typical combustion flow-field
its usefulness in enhancing the fuel economy of the interactions through all strokes of an operating four-
Navy's diesel engines. Results were presented for tests stroke, glass-walled, two-dimensional engine. At least
run using a modified single-cylinder CFR engine and a four modes of time-dependent combustion are identified

two-cylinder, two-stroke GM 2-71 diesel engine. At over the entire power stroke and the influence ot
relatively high coolant operating temperatures, brake geometry on the control of combustion chamber pressure
specific fuel consumption would be reduced on the and temperature is discussed.

order of 4-5% with no significant loss in power out-
S._ " put. Further studies were found to be necessary in ,

assessing the long-term effects of such operating condi- POURING, Andrew A., Professor, John E. ALLEN,

tions on engine wear and performance. Assistant Professor, and Eugene L. KEATING,
Associate Professor, (Mechanical Engineering), "Heat
Balanced I.C. Engine Transition Studies," AIAA Paper

-*- POURING, Andrew A., Professor, and Eugene L. No.82-1116,June1982.
KEATING, Associate Professor (Mechanical Engineer- A spark ignition cooperative fuel research engine was

" ing), "Internal Regenerative Air Standard I.C. Engine used to extend previous gasoline parametric studies of
Cycle Performance," AIAA Paper No. 82-1281, June the heat balanced piston engine concept to operation us-
1982. ing both JP-5 (jet fuel) and diesel fuel. The limits of

The limited success of thermodynamic regenerative gas stable spark ignition operation were explored over a

power cycles is well known and is due, in part, to the range of compression ratio, RPM and air/fuel ratio.

heat transfer performance of the required external Transition to carbureted compression ignition combus-

regenerator. In this work the thermodynamic char- tion was encountered with results mapped for optimum
operation as well as limits located for the performance

acteristics of inter ge e rationeredngywuseio a envelope. These carbureted results at relatively low com-
piston-cylinderpression ratios indicate the possibility of compression ig-
constant temperature internal regenerative reservoir, pition ratiosingte he bal ito n wenhetcnb bobdfo tehtgssadltrb nition operation using the heat balanced piston when

*. heat can be absorbed from the hot gases and later be adapted to a direct injection engine.
rejected to the cooler intake charge. The parametric
study considered the influence assumed regeneration
mechanisms have on the predicted indicated engine ROGERS, David F., Professor, co-author, "Color
performance. Values for the cycle state points, as well Graphics and Ship Hull Surface Curvature," ICCAS

as mean effective pressure and thermal efficiency, 82 Proceedings, June 1982.

were obtained from the analysis as a function of B-Spline surfaces are often used as a mathematical,'.. ~~variations in compression ratio, heat input, and BSln ufcsaeotnue samteaia
vrination iome representation of surfaces for computer-aided ship
regeneration mode. design. Determining the fairness of such surfaces is an

important aspect of hull design. The Gaussian cur-

POURING, Andrew A., Professor, and Bruce H, vature of a surface has been suggested as a useful

re RANKIN, Professor (Naval Sytems Engineering), measure of surface fairness. This paper describes a

"Time Dependent Analytical and Optical Studies of method for using color computer graphics to display

Heat Balance Internal Combustion Engine Flow the Gaussian curvature of B-spline surfaces. Expres-

Fields," AIAA Paper No. 82-1283, June 1982. sions for computing the required partial derivatives
are given, along with examples both tor test surfaces

Comparison is made of the nonsteady combustion and and for ship hulls. The method appears to be in eftec-
flow processes predicted by the method of char- tive means for analyzing surface behavior and, thus,
acteristics for time-dependent compressible flow in a has potential as a useful design tool.

9
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El ECTRICAL ENGINEERING

ROGERS, David F., Professor, and Steven G. A microprocessor driven, stand-alone graphics
SATTERFIELD, Computer Systems Analyst 'JDynamic device simply, directly, and inexpensively interlaced
B-Spline Surfaces," ICCAS 82 Proceedings, June 1982. to the CNC controller on the shop floor is used to

B-Spline surface descriptions for ship hulls are power- provide support for the manufacturing portion ot the

ful and flexible. Both smooth surfaces and surfaces system. A program running in the microprocessor-
with discontinuities (knuckles or hard chines) may be based graphics system provides all post-processing,

described. Interactive techniques for generating and producing a graphical display for the machine

modifying these surfaces in real time are of interest. A operator and drives the machine center. All functions

fast incremental algorithm for generating a new are accomplished on-the-fly in real time.
B-spline surface from a defining polygon net is The integration of these systems into a computer

described. The algorithm allows dynamic real time integrated manufacturing system for the production ot

rubber sheeting of moderately complex B-spline sur- wooden towing tank models is described.
faces. Techniques for automatically fitting B-spline
surfaces to known data are also of interest. A simple Ai edmethd i preentd. Te mthodcanot atomti- SAARLAS, Maido, Professor, and Sidney E.
method is presented. The method cannot automati- VEAZEY, Captain, USN (Naval Systems Engineering),
cally generate surfaces with discontinuities. However, "Mastless Sails, Division ot Engineering and Weapons
it is useful as a starting point for subsequent interac- Report EW-11-83, December 1982.
tive modification using dynamic real time rubber
sheeting. This proof-of-concept endeavor demonstrates the

feasibility of using a parafoil, sometimes in combina-

ROGERS, David F., Professor, Steven G SATTER tion with a balloon, to raise spinnaker sails to signifi-
FIELD, and Francisco A. RODRIGUEZ (both, CADIG cant altitudes to reach the stronger winds. The Arab %%

Group), "Shiphulls, B-Spline Surfaces and oil crisis in 1973 stimulated the ideas for these mastless
CADCAM," Intergraphics 83 Proceedings, April 1983. sails. Early experiments using a ballon and a small

spinnaker indicated that these concepts would work.
A Computer-Aided Design/Computer-Aided Manufac- In 1982, funds were obtained from Naval Sea Systems

, turing (CADCAM) system for the design of ship hulls Command and the Navy Energy Office to pursue fur-
- and the production of towing tank models is de- ther proof of concept tests and seek improvements ,'

scribed. The design portion of the system is im- with these mastless sails. Several parafoils of the type
plemented on and supported by a three-dimensional used by sports parachutists were used as a vertical
interactive graphics device and a minicomputer, lifting device under which a spinnaker sail or regular

The hull surface is modeled using B-spline surfaces. parachute was hoisted to give a sailboat or a power
Both smooth surfaces and surfaces with internal boat propulsion. This system can be used as an
discontinuities (knuckles and hard chines) may be boat propulsion system fa b or as as
modeled. The use of a fast incremental algorithm for emergency propulsion system for a boat or a ship as
modifying these surfaces dynamically in real time well as an auxiliary propulsion system to use when the

(rubber sheeting) is described for real ships. The use of wind speeds are strong and steady such as on a trade

color graphics to display the Gaussian curvature of wind route. Furthermore, the parafoil can be used to

the surface for fairness determination is described for hoist various recognition and signaling devices in

real ships. A simple algorithm for obtaining accurate times of emergencies. Testing was carried out using a
sections or contours of B-spline surfaces is described, catamaran, a 32-foot sailboat, Navy 36-foot mine
Its use on real ship hulls in a towing tank model pro- sweeper light (MSL), a houseboat, a lift raft and a
duction environment is described. yard patrol craft (YP).
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AEROSL'ACE ENGINEERING

Presentations

POURING. Andrew A. Protessor, John E. ALLEN, Applications in the Automation ot Shipyard Opera-
Assistant Protessor. and Eugene L. KEATING, tion and Ship Design (ICCAS '82). Annapolis,
Associate Professor (Mechanical Engineering), "Heat Maryland, 7-10 June 1082.
Balanced I.C. Engine Transition Studies," Paper No.
82-1116, AIAA SAE ASME 18th Joint Propulsion
Conference, Cleveland, Ohio, 21-23 June 1082. ROGERS, David F., Protessor, co-author, "Color

Graphics and Ship Hull Surface Curvature," Interna-
P RGAr A.osra ru Htional Conferencet on Computer Application,, in the
POURING, Pre Av Professor, and Brue H. Automation ot Shipyard Operation and Ship Design,. RAKINProesso (NvalSystms nginerig),(ICCAS '82), Annapolis, Maryland, 7-10 June 1082.

"Time Dependent Analytical and Optical Studies of
Heat Balanced Internal Combustion Engine Flow
Fields," AIAA Paper No. 82-1283, AIAA SAE ASME ROGERS, David F., Professor, "Shiphulls, B-Spline
18th Joint Propulsion Conference. Cleveland, Ohio, Surfaces and CADCAM," Japan Computer Graphics
21-23 June 1982. International Conference and Exhibition (Intergraphics

83), Tokyo, Japan, 11-14 April 1983.

POURING. Andrew. A.. Professor, and Eugene L.
KEATING, Associate Professor (Mechanical Engineer- UTGOFF, Vadym V., Associate Professor, "The
ing), "Internal Regenerative Air Standard I.C. Engine Anelastic Compliant Rotor - An Analytic and Ex-

Cycle Performance," AIAA Paper No. 82-1281, perimental Investigation," Eighth European Rotorcraft
AIAA,'SAE ASME 18th Joint Propulsion Conference, Forum, Aix-en-Provence, France, 31 August - 3
Cleveland, Ohio, 21-23 June 1982. September 1982.

ROGERS, David F.. Professor. "Dynamic B-Spline
Surfaces," International Conference on Computer
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DEPARTMENT OF

Electrical Engineering
COMMANDER DAVID L. LUCK, USN

CHAIRMAN

rovision of a technically current educa-

tion in any academic discipline requires
f that the faculty be professionally active

and currently contributing to the
general body of knowledge in their f L

field. This is particularly true in a fast developing
technical area such as electrical engineering. The
research program serves to keep the faculty
actively involved in the development of the
discipline and therefore contributes directly to the
quality of electrical engineering education for mid-
shipmen. A related benefit is the opportunity for "

some midshipmen to participate directly in
research projects under faculty guidance.

Sponsored research within the department is
supported by Naval Research Laboratory (NRL),

* David Taylor Naval Ship Research and Develop-
ment Center (DTNSRDC), and internally within
the Academy. Not noted within this year's
abstracts is the receipt of two AN/UYK-20 com-
puters, plus required peripherals from PSM-408, .'%

% and the arrangements for loan of the Canadian
-. Forces data bus system. This combination of

equipment will provide a basis for significant
research next year and in the future. The%
availability of this system will likewise benefit the
midshipman undergraduate program in electrical
engineering through introduction of an actual fleet
computer system. these efforts contribute directly to our operating

The general character of research problems cur- forces and introduce midshipmen to relevant
rently being investigated by the faculty is related topics which benefit their professional as well as
directly to existing fleet problems. The results of academic development.

13
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ELECTRICAL ENGINEERING

Sponsored Research

Ultrasonic Nondestructive Testing
RESEARCHER: VISITING RESEARCH PROFESSOR RODNEY J. BARNHART

SPONSOR: NAVAL RESEARCH LABORATORY

The researcher was a participant in a multi-faculty means to analyze and predict expected wear and life
~ .nresearch effort to develop an ultrasonic transducer, for use in boilers of naval propulsion systems. Duties

*signal acquisition and processing, and color graphics included development of display system software and
display of pipe mechanical characteristics (thickness, publication of test and analysis results and procedures.
deformities, irregularities) to provide a nondestructive Approximately half of his time was spent in this task.

Transducer Impedance Measurement System
RESEARCHER: ASSOCIATE PROFESSOR WILLIAM E. BENNETT

SPONSOR: NAVAL RESEARCH LABORATORY

*The objective in this research project was to design a data acquisition system operating at a sampling rate of
computer-controlled system to measure the impedance 30 MHz. This data acquisition system was designed
of transducers. The impedance measurement was using Schottky TLL logic gates and a TRW flash A/D
carried out by sampling various input signals to the converter. A variable data window was included to
transducer and calculating the impedance with the aid store in a RAM a particular segment of 1024 data
of a fast Fourier transform. A primary research effort samples.
for this system required the design of a high speed

CAD for Advanced Concept Motors
RESEARCHER: PROFESSOR FRANCIS J. EBERHARDT

SPONSOR: DAVID TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER

This project was related to advanced concept interactive to facilitate use by engineers not involved
propulsion machine design. The objective was to in software development. This was accomplished.
convert the existing design program to be user Future work will be developing new design programs.

Wear Particle Detection By
REEACHROn-Line Ultrasonics
RESARCER:LIEUTENANT COMMANDER SAMUEL E. Giuoco, USNR

SPONSOR: DAVID TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER

The researcher was involved in non-destructive testing wear particles that might show up in all lubricating,
research. The main objective was to develop a sensor to hydraulic, and cooling systems on any ship.
detect wear particles in lubricating and hydraulic oils Development and implementation of this sensor on Navy
while on-line. This sensor would require no equipment ships would reduce maintenance costs for a large
shutdown and would allow constant monitoring of any percentage of auxiliary machinery by over 30%.
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ELECTRICAL ENGINEERING

Measurement of Driving-Point Impedance of
Ultrasonic Transducers using a 16-bit Microcomputer

4.,.... RESARC tHER: ASSOCIATE PIROFESSOIR DA\I) S. HARDIN(.
SPONSOR: NAV Al RESEARCH LABORATOR.

The purpose of this research was to provide a better shipyards for flaw detection in pipes, etk. The

method of quality control and standardization of the feasibility of this method has been demonstrated, but
ultrasonic transducers which are to be used in a field operational system has not vet been developed.

Radiation Testing of IC Chips
. RESEARCHER: ASSOCIATE PROFESSOR TIAN S. Lim

SPONSOR: NAVAL RESEARCH LABORATORY

" This project is the design of a microprocessor- through a 40-pin connector. An 8085 assembly
- controlled circuit used to test and evaluate the radia- language program was written and used to exercise the

tion effects of D flip-flop integrated circuit chips. input and output ports of the D flip-flops under radia-
Components include: (1) SKD-85 single board micro- tion tests. Doses of radiation from cobalt 60 were ap-
computer, (2) the DUT (device under test) board con- plied in steps at increasing quantities until the IC chip
taining the device under test and its interface to the finally failed to toggle.
SDK-85, and (3) a driver board connected to SDK-85

Computer-Augmented Video Education
(CAVE) Development
RESEARCHER: PROFESSOR RALPH P. SANTORO

SPONSOR: ACADEMIC COMPUTING CENTER
P

W A controller that interfaces the Pioneer PR-7820 video CAVE environment. Plans for the coming year include
disc player to the Naval Academy Time Sharing the construction of a second controller and the in-

" System has been completed through the final engineer- tegration of a text to speech synthesizer into the
ing tests; this controller is ready for the operational CAVE system.

A Computer Controlled Automatic
Calibration System for Ultrasonic Transducers

RESEARCHERS: ASSOCIATE PROFESSORS ANTAL A. SARKADY, WILLIAM E. BENNETT. AND RAYMOND WASTA; ASSIS7 AN1
PROFESSOR DAVID S. HARDIN;; VISITING RESEARCH PROFESSOR RODNEY I. BARNHART

SPONSOR: NAVAL RESEARCH LABORATORY

The purpose of this research was to develop a computer- parameters of ultrasoinic transducers. The instrument was
controlled automatic calibration system which designed, constructed and evaluated. Three papers were
characterized the electrical and electro-mechanical published during the last year on this work.

.?v
Nondestructive Pipe Condition Monitoring

% % RESEARCHER: Ass(X IATE PROissoR AN-TAi A. SARKI'

SPONSORS: NAVAl. RESEARCH LABORATORY AND DAV'D TAYLOR NAVAl StIIP RES-AR(. H AND DIATI OPM1N1 Cl-MI. 1-

The goal of this research was to develop a portable in- a color display system was constructed. This summer the
strument which can be used to access (nondestructively) effort will be concentrated on incorporating this det br
flaws in pipes used in naval boilers and condensers. The into an automated pusher-puller pipe positioner.
ultrasonic sensor was defined and evaluated. In addition, .

4JN,
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Evaluation of Ultrasonic Transducers
RESEARCHER: ASSOCIATE PROFESSOR RAYMOND WASTA

SPONSOR: NAVAL RESEARCH LABORATORY

The summer of 1982 was spent on the continuation of various phases of an ultrasonic transducer evaJluation.
the project begun during the summer of 1981. Under This portion ot the research resulted in a unique
the direction of Associate Professor Antal A. Sarkady, bipolar high-voltage pulser and a publication. This
a team consisting of Associate Professors Herbert M. device has been built and tested and will be incor-
Neustadt, Raymond Wasta, William E. Bennett, and porated into the complete system this summer.
Assistant Professor David S. Harding worked on

"MAN
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Independent Research

Cancelling Cusps on the Peaks of Shaped Sine Waves
RESEARCHER: PROFESSOR STEPHEN H. BURNS

Since the development of the inexpensive integrated- chords, etc., were chosen because practical shapers

circuit, operational amplifier, there has appeared a were expected to round down the corners (where the

corresponding class of inexpensive function straight lines join) towards the sine wave below, With

generators. These instruments "generate" square and the slopes and breakpoints in hand, it was simple to

triangular waves, and from the latter a sine wave is construct the desired sum wave and a piecewise-linear
obtained by a nonlinear circuit called a "shaper." It is circuit to realize it.
tricky to make a shaper that will convert a triangular The experimental part of this study consisted of
wave into a sine wave without at least a trace of a building and testing several shapers, including one of

cusp at the peaks. This research studied the feasibility the piecewise-linear, diode shapers implied above.

of deliberately shaping the sum quantity (sine wave + Also tested were a shaper based on the I-V char-
small triangular wave) and then subtracting the acteristics of a JFET and a shaper based on a BJT dif-
triangular wave component from this sum. ferential amplifier. While it was possible to cancel the

The theoretical part of this study consisted of com- cusp with all three shapers, the latter had the purest

puting several groups of straight-line tangents that sinusoidal output and the greatest bandwidth.
would best fit a sine curve. Tangents rather than

of,
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ELECTRICAL ENGINEERING

' Research Course Projects
9."

Speech Synthesis using the Volvax SC-01A Chip
RESEARCHER: MIDSHIPMAN 1/C MICHAEL D. BOEHLE

ADVISER: PROFESSOR RALPH P. SANTORO

The purpose of this research project was to design and messages. Fifteen input lines are constantly monitored.
build a speaking-message device. This device will in- If any one of them is activated, the device will pro-
dependently output spoken warnings or routine duce the message associated with that line.

Development System Peripherals for the VIC-20 Computer
RESEARCHER: MIDSHIPMAN 1/C NORBERT DOERRY

ADVISER: PROFESSOR RALPH P. SANTORO

The VIC-20 is an inexpensive personal computer based assembler program will be modified so that it can run
on the 6502 microprocessor. Although designed for on the VIC-20. This project will greatly increase the
programming with a BASIC interpreter, the VIC-20 flexibility and power of the VIC-20 by allowing
makes an excellent base for a development system. It assembly language programming and increasing the
has an easily accessible expansion port available for storage capability.
memory expansion and other peripherals. This project If time permits, an EPROM simulator consisting of
will add several features of a development system to a 4K block of RAM that can be switched between the
the VIC-20. First, a 6-slot expansion port constructed VIC-20 and another system will be constructed along
last semester will be modified to correct transmission with a EPROM burner. This addition will allow the
line effects. Second, a 16K static RAM/EPROM ex- VIC-20 to develop the operating software or "firm-
pansion board will be constructed. Finally, an ware" of 6502 based control systems. .,-

System Expansion Design for a VIC-20 Computer
RESEARCHER: MIDSHIPMAN 1/C ROBERT J. FIELDS

ADVISER: PROFESSOR RICHARD L. MARTIN

Several peripherals for a Commodore VIC-20 home peripherals, an EPROM programmer board and a
computer were designed and constructed. First, a six 12-bit digital-to-analog converter board was also
slot combination memory expansion buffer designed and built. A software routine, using the
board/power supply, which is required for the other 12-bit D to A to accomplish 12-bit A to D conversion,

'p. items, was built. Then a 24K RAM/ROM memory ex- was written. Software to convert Timeshare BASIC to
pansion was designed and constructed. Two unique VIC-20 CBM BASIC was also written.

Diver Navigation System
RESEARCHER: MIDSHIPMAN 1/C MARK R. KALMBACH

ADVISER: LIEUTENANT COMMANDER A. J. SARICH, USN (NAVAL SYS-TESls ENGINEERING)

The purpose of this research project is to design and Navy." From this research, two systems have emerged
construct an underwater navigation system for use by as possible projects for next semester. These two
the U. S. Navy SEAL Teams. The research that has designs are a long range position location system and

* been done this semester determined the best under- a hand-held doppler navigation system. Both designs
water navigation system design, taking into account are extensions of current underwater navigation %

, feasibility, cost efficiency, and the "need of the devices in use by the U. S. Navy today. "

18
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ELECTRICAL ENGINEERING

Underwater Position Location Scheme
RESEARCHER: MIDSHIPMAN I/C MARK R. KALMBACH

ADVISER: ASSOCIATE PROFESSOR HERBERT M. NEUSTADT

Incredible as it may seem, there are electronic systems and signal reception at the receiver. The identification
in use today that allow a person with the necessary of these time delays from the various transmitters is

' equipment to ascertain his position with respect to the accomplished by either frequency separation of the
known locations of several transmitting stations. signals or by initial design which ensures a certain
These stations are primarily employed in long-range order of reception anywhere within the operating U'

navigation applications for mariners and pilots as they range. The time delays, and their origins, are sent to a
ply the world's trade routes. Specifically, LORAN, mathematical function machine which generates an
Omega, and Decca are well-known aids for the pru- output which indicates a position relative to the
dent navigator. These networks consist of transmitters transmitters. If desired, this relative position can be
spread many miles apart, so that there is a fairly eas- coupled with the knowledge of the transmitter loca-
ily measurable time delay between signal generation tions to obtain an absolute terrestrial position.

Implementing Effective Instrumentation
-%; in a Varactor FM Tuner

RESEARCHER: MIDSHIPMAN I/C DARRELL PAGE
ADVISER: PROFESSOR RALPH P. SANTORO

The research project planned this semester is a further digital tuning-control system as planned in the original
development of a more basic project completed in project when it becomes available, (2) to build and in-
EE423 Project Lab last semester. In that laboratory- stall an LED off-station tuning indicator for the tuner,
class, an FM tuner based on varactor-controlled tun- (3) to build and install an LED signal-strength meter
ing was built and tested satisfactorily. The original for the project, (4) to add a solid state stereo
project was initially designed to incorporate a digital decoder/noise reduction circuit compatible with the
tuning control system compatible with varactor tun- tuning system, and (5) experimentally measure the
ing, but unfortunately the integrated circuits in this tuning characteristics and output audio quality of the
system were not available at that time. The goals of completed project. -.
this research project are: (1) to install and test the

An Interactive Color Display Software for
TI-9900 Signal Processor

RESEARCHER: MIDSHIPMAN 1/C ROBERT M. RUSSELL
ADVISERS: ASSOCIATE PROFESSOR ANTAL A. SARKADY AND VISITING RESEARCH PROFESSOR RODNEY J. BARNHART

The goal of this research project was to develop a resolution color plots and images on the Chromatics
software package which can be used to display high- CGC7900 color terminal.

A Two-Port Random Access Memory
for the Apple II Computer

RESEARCHER: MIDSHIPMAN I/C LANCE L. ZAHM
ADVISER: PROFESSOR RALPH P. SANTORO

4 The Apple II computer used in the digital track reside in any of the expansion slots 1 through 7 and pro-
(EE461/462) is an extremely versatile development tool. vide 2K of RAM to the Apple and behave like a 2K 2616
This research project will increase its power by providing type EPROM to the target machine. The major advan-
a peripheral card that will function like RAM to the tage of this project will be to increase the productivity of
Apple II and EPROM to an external target controller the software design and debugging process for controller
that is under development. This peripheral card will oriented software.
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Publications

BENNETT, William E., Associate Professor, and dard resistor, and (3) loaded with a transducer. Corn-
Antal A. SARKADY, Associate Professor, "A putation of complex impedance at o4 difterent tre-
Microcomputer Based 30 MHz Data Acquisition quencies takes about 10 seconds. The computer pro-
System and Digital Thickness Gate for Ultrasonic gram can plot the magnitude and phase of Z versus
Measurements." Non-Dcstructivi' Evaluation Con- frequency, and thus evaluate resonances and their
ference Proceedingcs, (April 1083). bandwidths. The measurement system consists of a

A high speed analog-to-digital converter and data ac- T19900 based microcomputer, a pulser unit, a 21.334
quisition system that interfaces to a TM990'/101M MHz analog-to-digital converter (ADC, relays, and a
microcomputer for ultrasonic testing is presented. An printer. The main program is written in BASIC and
important element in this system is a 30 MHz TRW calls several assembly language subroutines. The
"flash type" analog-to-digital converter. This converter measurements are limited by the pulse amplitude and
provides an eight-bit parallel output, thus allowing bandwidth, by the sampling rate and quantization ot
256 quantization levels. In addition, the converter's in- the ADC, and by the source impedance of the pulser
put impedance and input voltage range are con- unit. The measurement errors due to these limitations
trollable, enabling operation with many types of are discussed. A driving pulse-width as short as 40 ns
transducers and amplifiers. The digitized data is stored and a sampling rate of approximately 25 MHz are
in RAM to be later transferred to the computer. feasible.
Transfer of the data is controlled directly by the com-
puter using memory-mapped control lines.

LIM, Tian S., Associate Professor, "Microprocessor-
Controlled Radiation Testing Circuit Design," Pro-

BURNS, Stephen H., Professor, "Cancelling Cusps on ceedings of IEEE Southeast Conference, (April 1983),
the Peaks of Shaped Sine Waves," Electronics. (28 13-17.
July 1982), 110.

This paper describes a project to design a micro-
This short article reports on the design of a circuit processor-controlled circuit used to test and evaluate
that obtains a sine-wave output from a triangular- the radiation effects of D flip-flop integrated circuit
wave input. The shaper subcircuit is deliberately chi Comonents iu D SDp-8o inge brd
designed to include a small amount of triangular waveboard

in its output. This design is much easier to realize in microcomputer, (2) the DUT (device under test) board

practice than a design that does not. After the shaper, containing the device under test and its interface to

an operational amplifier is used to subtract just the SDK-85, and (3) a driver board connected to

enough of the input triangular wave from the shaped SDK-85 through a 40-pin connector. An 8085

wave to produce a pure sine wave at its output. assembly language program was written and used to

Results are given for a piecewise-linear, four-diode exercise the input and output ports of the D flip-flops

shaper, for a JFET shaper, and for a differential- under radiation tests. Doses of radiation from Cobalt
amplifier shaper, The last has only 0.4% harmonic 60 were applied in steps at increasing quantities until
distortion at low frequencies and only 2% distortion the IC chip finally failed to toggle.
at 200 KHz.

MARTIN, Richard L., Professor, "Enhanced Radiation
HARDING, David S., Antal A. SARKADY, Herbert Effects on Submicron Narrow Channel NMOS," IEEE
M. NEUSTADT, and Raymond WASTA, Associate Transactions on Nuclear Science. NS-20 (December
Professors, "Measurement of Driving-Point Impedance 1982), 1681-1684.
of Ultrasonic Transducers Using a 16-Bit Microcom-
puter," Non-Destructive Evaluation Conference Pro- An enhanced radiation sensitivity tor narrow (_hannel
ceedings, (April 1983). NMOS has been observed. The radiation induced

A measurement system, based on a 16-bit microcom- threshold shift increases rapidly as the channel width

puter was developed to measure the complex electrical decreases below 4 microns. This geometry dependence

driving-point impedance of ultrasonic transducers in can be explained qualitatively by two-dimensional
the range of 0 to 10 MHz. The impedance (Z) is com- potential calculations. These calculation,, showing the
puted from the fast Fourier transforms (FFT's) of the fringing field influence on threshold voltage, are
output voltage from a pulse generator under three dif- reduced after radiation, leading to i larger total ,hitt
ferent loads: (D open circuit, (2) loaded with a stan- for the narrow channel devices.
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WASTA, Raymond and Antal A. SARKADY, sequences can be produced and coherence is main- I
Associate Professors, "A Fast-Recovery High-Voltage tained among sequences. Pulse amplitude is con-
Pulser for Ultrasonic Transducers," NOn-Destructive trollable in the range ot ± 150 to ±400 volts. The
Ezaluatiou Conference Procci0clIIs. (April 1983). computer selects the sequence length, the pulse

A computer-controlled bipolar high-voltage pulser was amplitude, the pulse duration, the pulse separation,

developed for driving ultrasonic transducers. The cir- and initiates the pulse sequence. The circuit has been

culit utilizes the fast turn-on time (15 nanoseconds) of designed to minimize the DC build-up problem when

an N-channel HEXFET to generate both positive and the pulser is used in the burst mode. The resulting

negative pulses with pulse durations of 100 tast-recovery time allows a pulse sequence of 5 or
nanoseconds or less. Unipolar or bipolar pulse more cycles with a burst frequency of at least 5 Mz. * -

JAF

." .. I

NOW,

\...

0

21

•**- *. . * . .** .-. ,.-:.-., ,



- %,A ELECTRICAL E\ IN FEltI NC

Presentations

ALLEY, Reuben E., Jr., Professor, "Physics and Art," HARDING, David S., Assistant Professor, 'Measure-
Zone Meeting of Society of Physics Students, ment of Driving-Point Impedance of Ultrasonic
Baltimore, Maryland, November 1982. Transducers Using a 16-Bit Microcomputer," 14th

Symposium on Non-Destructive Evaluation, San

ALLEY, Reuben E., Jr., Professor, "Watermills," Antonio, Texas, April 1983.

Winter Meeting, American Association of Physics LIM, Tian S., Associate Professor, Microcomputer
Teachers, New York, January 1983. Controlled Radiation Testing Circuit Design," IEEE

BENNETT William E., Associate Professor, "A Southeast Conference, Orlando, Florida, April 1983.

Microcomputer-Based 30 MHz Data Acquisition WASTA, Raymond, Associate Professor, "A Fast
System and Digital Thickness Gate for Ultrasonic Recovery High-Voltage Pulser for Ultrasonic
Measurements," 14th Symposium on Non-Destructive Transducers," 14th Symposium on Non-Destructive
Evaluation, San Antonio, Texas, April 1983. Evaluation, San Antonio, Texas, April 1983.
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DEPARTMENT OF

Mechanical Engineering
ASSOCIATE PROFESSOR JACK H. SMITH

CHAIRMAN

acuity and midshipmen research in the
Mechanical Engineering Department I
covers many of the areas of specializa- .
tion in mechanical engineering. These
include research in direct energy conver-

sion, combustion, fluid mechanics, heat transfer,
solid mechanics, acoustics, dynamic effects,
lubrication, corrosion, fracture mechanics, com-
posite materials, welding and design, and,-
computer-aided graphics,

Research is supported mainly through funds
from government agencies with the David W.
Taylor Naval Ship Research and Development
Center, Annapolis Laboratory, providing oppor-
tunities for several faculty members to work on
projects during the intersessional period. Addi-
tionally, some faculty members have undertaken
independent research in their areas of expertise.
Sixteen civilians and one military faculty member
have been active in the reported research of the
department this year which follows.

An important part of the department's research
effort each year is the involvement of midshipmen
in independent research, design, and development
projects. There were eleven such mid-
shipmen/faculty projects this year. Current mid-
shipmen interests include: composite materials,
computer graphics, kinematics, combustion, heat . "
transfer, rockets, mechanical testing, and many
aspects of fluid mechanics. analysis, control systems, mechanical vibrations,

Supporting the research effort in mechanical heat transfer, and thermodynamics.
engineering are the extensive laboratory facilities The primary driving torce behind the depart-
located in Rickover Hall. The department main- ment's research is the need tor the taculty to stay

tains facilities for performing experimental abreast of developments in many diveriticd area"
research in several areas: fluid mechanics, solid ot mechanical engineering, therebv enabling them'
mechanics, materials science, experimental-stress to be more ettective classroomi tat her,,.

a.'
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Sponsored Research

A CAD/CAM System for Fan Blades
RESEARCHER: PROFESSOR J. ALAN ADAMS

SPONSOR: DAVID TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPoLIS LABORATORY

An effective parametric, experimental investigation of 2-D information is then transformed to a 3-D defini-
turbo-machinery performance requires the ability to tion and orthographic projections are created. Inputs
rapidly produce models ojf various sizes and shapes. such as hub diameter, blade length, and twist angle
This on-going research effort concerns the develop- are supplied by the user in an interactive manner.
ment of a computer-aided design software package to Once a design has been chosen data is sent to an N/C
define the data base for fan blades of various con- milling machine and at the same time the cutter path
figurations. The data base is then used as input to a is displayed on TEKTRONIX 4051 storage tube
second software package which computes N/C cutter graphics display unit.
path positions for machining the hub and blades on a To date only partial models have been made from
numerically controlled milling machine, wood to demonstrate the feasibility of the approach.

The blade cross-sections are defined, using either Further refinements and improvements are currently
digitized data or standard NACA airfoil sections. This underway.

Light Weight Armor Materials Testing
RESEARCHER: PROFESSOR THOMAS W. BUT'LER

SPONSOR: NAVAL SURFACE WEAPONS CENTER, WHITE OAK LABORATORY

This continuing project involves development of in- tests, fatigue tests, and tension tests have been per-
novative testing techniques for materials being con- formed and will be continued as specimens are made
sidered for use as lightweight armor. Three point bend available for testing.

Summation Drive
RESEARCHER: ASSOCIATE PROFESSOR ELLIOTT E. DODSON

SPONSOR: DAVID W. TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOiLS LABORATORY

This project involved the preliminary design of a sum- trials in which an attempt was made to match a drive
mation drive for a 14-ton tracked amphibious vehicle, with hydraulic motors and these, in combination,

The design conceived was a simple planetary drive with the diesel engine output and vehicle sprocket
train, whose three shafts were free to rotate (three- demand.
shaft transmission with two degrees of freedom). In- After many trials, a design was arrived at which
puts were to the ring gear and the sun gear, and out- utilized a high-speed, low-torque input to the sun gear
put was from the carrier. (By "simple" planetary drive and a low-speed, high-torque input to the ring gear
train is meant-one planet carrier, one or more planets, and provided a good match of diesel engine, hydraulic
one ring gear and one sun gear.) motors, summation drive and vehicle drive sprocket.

Design calculations were incorporated into design
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Investigation of Vortex/Control Fin Interactions
RESEARCHER: ASSOCIATE PROFESSOR JOSEPH D. GILLERLAIN, JR.

SPONSORS: NAVAL SURFACE WEAPONS CENTER, WHITE OAK LABORATORY, AND NAVAL AIR SYSTEMS COMMAND

The objective of this investigation is to develop edge, has been built. The fin is adjustable for angle-of-
predictive methods for the aerodynamic behavior of attack.

missiles and aircraft experiencing vortex impingement Non-intrusive flow measurement and flow visuali-
on control surfaces. Detailed knowledge of the three- zation techniques will be used, to include three-
dimensional viscous flow field, as determined from dimensional laser Doppler velocimetry (LDV) and the
wind-tunnel experiments, is required in order to model fluorescent mini-tuft method, respectively. The
the vortex-fin interaction and to develop predictive pressure distribution data will be integrated to obtain .

methods, aerodynamic forces, which will be compared with
The experimental measurements will be made in the force balance data. Results of various conventional

U. S. Naval Academy Aerodynamics Laboratory sub- methods of wing/fin analysis will be compared to the
sonic wind-tunnel. A pressure distribution model, con- measured aerodynamic loads.
sisting of a rectangular fin with a cylindrical leading

Design and Construction ofA Research Recirculating Water Tunnel

RESEARCHER: PROFESSOR ROBERT A. GRANGER
SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

There were three major objectives accomplished dur- profiles were obtained. The mean and turbulence data,
ing the research: 1. experimental measurement of the as well as coefficients for the cross correlation of the
velocity distribution past a flat plate; 2. comparison of forward-scatter signals were calculated.
experimental measurements with analytic solutions for The power spectra versUs frequency at a fixed
turbulent flow; 3. modification of the tunnel to obtain depth reveal a large source of white noise, partly due
uniform flow in the test section. Use of hot-film to incoherent background illumination and partly due

anemometry was not as successful as use of a one- to the random phase fluctuations of scattered light.
component LDV system. The measurements proved Special test rigs had to be designed and constructed
the possibility of adapting the one-dimensional LDV to support the LDV system so that structure-borne
system to the USNA recirculating water channel. All vibration would not interfere with the LDV
the data taken were consistent and repeatable. measurements of the flow velocity. Once the instan-

The primary experiment involved measuring a one- taneous velocities were measured, use of a local data
dimensional velocity profile in an open channel by using analyzer ("wave-water system") gave the RMS of the
the forward-scatter system. The signal processing was velocity fluctuation which in turn was used to
effected using frequency trackers. Dimensionless RMS calculate the turbulence intensity.

Pig-Tailed Towed Submersible
RESEARCHER: PROFESSOR ROBERT A. GRANGER
SPONSOR: NAVAL COASTAl. SYSTEMS CENTER

Funds were provided to the U. S. Naval Academy by heave and surge, assorted tow speeds up to 14 knots,
NCSC to perform an experimental analysis of the various tow lengths, assorted fin geometries, anti various
motions of a towed submersible vehicle resulting from vehicle longitudinal c.g. c.b. locations.

external excitation of surge and heave. In particular, the The first set ot experimental measurements are ex-
USNA was to construct a half-scale model of a NCSC cellent. After lengthy design, construction, testing, set-

vehicle, the towing device to tow the vehicle at a fixed up and tear-down procedures were thoroughly in-
depth of 10-feet below the free surface in the USNA vestigated, a complete set of runs was made. The data

High Performance Tow Tank, the vertical excitation ap- obtained shows a large range of results. The results "
paratus, and the horizontal excitation apparatus to clearly indicate that the USNA Tow Tank now has go
simulate heave and surge up to ± 1.0 foot amplitudes the ability to conduct meaningtul towed submersible
with variable frequencies. Rates of pitch, roll, and yaw, experiments. A final report is being prepared that
plus longitudinal motions and depth fluctuations are to covers the three year contracted studsv.
be measured for assorted frequencies and amplitudes of

27

[~ ~ ~ ~ ~ ~ ~~~~% 2**-..** ~b*'*~":*: *- *,. . *.*~.* ** .



MECHANICAI ENGINEERING

Fracture Toughness of Stress Relief
Embrittled HY 80 Steel Cast Materials

RESEAR( HER: ASSO( IATE PROFESSOR DENNIS F. HASSON

SPONSOR: DAVID W. TA (JR NAVAL SIm, RESEAR(H AND DEVEI OPIMENT CENTER. ANNAPOI I" LABORA IR"

The following program of work is being undertaken in embrittlement behavior ot HY80 steel cast materials.
this research: prepare test matrix, evaluate data, and Coordination ot heat treatments and K fracture
prepare report on the results. Metallographic and trac- toughness CVN - energy versus temperature, and
tographic analyses will be made to analyze stress relief tensile test programs will be completed.

Properties of Metal Matrix Composite Materials
RESEARCH ER: ASSoc IATE PROFESSOR DENNIS F. HASSON

SI'ONS.)R: NAVAt. SURFACE WEAPONS CENTER, WHITE OAK LABORATORY

The following program of work is being undertaken in The morphological characteristics of fatigued com-
this research: coordination and evaluation of K, frac- posite materials will be determined and x-ray evalua-
ture toughness behavior of extruded A1-6061-T6'SiC tion of welded composite materials will be made to
whisher reinforced composite materials and correlation determine concentration distribution of AIC,.
with CVN energy test results. Fractographic analysis
will be performed.

Dynamic Key Curve Testing Method Development
RESEARCHER: ASSOCIATE PROFESSOR JAMES A. JOYCE

SPONSOR: NUCLEAR REGULATORY COMMISSION

The objectives of this research are: (1) to utilize Key researcher to handle the expected variability of the
Curve Method technique to develop J-R curves at 100 A106 steel. Multispecimen tests will be run to validate
in sec loading rate for moderate toughness ferritic the J-R curves obtained in each instance. (2) For the
steels, (2) to continue development of potential drop potential drop methods the maximum velocity to be
methods as an alternate technique at dynamic loading used will be about 2 in/sec in a hydraulic machine. ."

rates, and (3) to complete carry over project to Even at this rate unexplained problems have given
- develop conditions for tearing instability arrest in a unusable potential drop records, and the elimination

compliant system with variable inertia, of these problems or determination of their source will
The researcher will: (1) machine and test 1T and be the objective of this task: (3) Compact specimens

zT three point bend bars using static, 10 in/sec will be loaded in a compliant test machine and an in-
hydraulic, and 100 in/sec drop weight test procedures. stability initiated. A high rate data acquisition system P

Using unloading compliance on the static test and key will take load and displacement data during the in-
curve analysis on the high tests, J-R curves and JI, stability. Analysis of this data will define the condi- *.

values will be obtained. Three materials will be used, tions present at the instability arrest point. Applica-
namely an HY8O alloy, an A302 pressure vessel steel tion of various system inertia properties will allow
and an A106 pipe steel. Multiple I ,T tests will be run evaluation of the effect of test system inertia on the
to define the material variability and for obtaining an instability arrest conditions.
average key curve; this will hopefully allow the (
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Elastic/Plastic Characterization of
Low Cycle Fatigue Crack Growth

RESEARCHER: ASSOCIATE PROFESSOR JAMES A. JOYCE

SPONSOR: DAVID W. TA ILOR NAVAl. SHIl RESEARCH ANI) DEVELOPMENT CENTER, ANNAPOLIS LABORATORY

The objective of this research is to extend the fatigue characterization method. A structural element test will
crack growth characterization of ductile structural be designed and evaluated to demonstrate predictive
alloys into the low-cycle regime beyond the validity capabilities. An elastic/plastic fatigue crack growth
restrictions ot linear elastic crack mechanics, test method will be documented.

The state-of-the-art of approaches to analysis of Software for data acquisition has been developed
low-cycle fatigue crack growth of ductile metals will to obtain crack growth rate as a function of the ap-
be assessed, and methods amenable to simple test pro- plied J range. Compact specimens of HY80 and HY130
cedure and to crack growth prediction will be selected have been tested and analyzed up to thicknesses of
for study. Low-cycle fatigue crack growth tests of HY 1-inch. Tests on 2-inch thick specimens are now
steels and Ti-100 will be conducted using several underway. Work is continuing on center-cracked
specimen crack configurations and loading modes. The panels as well as an improved data analysis software.
results will be analyzed for selection of the optimum

Dynamic Fracture Toughness

of HY Steels and Ti 100
RESEARCHER: ASSOCIATE PROFESSOR JAMES A. JOYCE

SI'ONSOR: DAVID W. TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOLIS LABORATOR',

" The objective is: (1) to evaluate fracture toughness of rates using HY steels and Ti-100; (2) to evaluate the
HY steels and Ti-100 under dynamic loading condi- fracture toughness of HY steels and Ti-100 using 1,
tions in terms of elastic-plastic fracture mechanics T and possibly other EPFM characterization
(EPFM) characterization parameters; (2) to evaluate parameters at ambient and cryogenic temperatures for -

the role of loading rate on fracture toughness levels static and dynamic loading rates; and (3) to compare
and fracture toughness/temperature transition and correlate static and dynamic elastic-plastic frac-
behavior of these alloys: and (3) to evaluate the ap- ture toughness properties of HY steels and Ti-100.
plicability of I, , T and other elastic-plastic J-R curves have now been obtained on bend bars
characterization parameters under loading conditions loaded in a drop tower at 100 in,'sec velocity. The

analysis method used was that of the Key Curveranging from static (10' in,'in 'sec) to explosive impact Method developed previously at the U.S. Naval
(10 in/in'sec) strain rate regimes. Academy. Additional tests on tougher materials is

The approach is: (1) to develop test methods to now underway as is work on potential drop methods
evaluate J, and the J,-R curve under dynamic loading of crack length determination, a complementary-

-d rates (J > 10' in-lb'in'sec) and under impact loading method of J-R curve evaluation.

Waste Heat Utilization
RESEARCHER: PROFESSOR VINCENT J. LOPARDO

% SPONSOR: DAVID W, TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAIOI.IS LABORATORY

This paper summarizes several Navy documents and recovery system. Emphasis is placed on previous
presents the energy needs of the various auxiliary studies. Particular attention is focused on the effect ot

- heating systems in the DD963, DDG51, DDG47, and gas turbine waste heat utilization on the suppression
the FFG-7 class of ships. It also compares the two of infrared radiation and ship endurance. Recommen-
leading options for suppling energy: the all-elective dations are made for areas of future investigation.
system and the gas turbine generator waste heat
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Finite Element Modeling Approximation for
Constrained Damping Structures

RESEARCHER. VISITING RESEARC1I PROFESSOR YEH PU LU
SPONSOR: DAVID W. TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOLIS LABORATORY

It has been recognized for years that structural noise develop a simple and accurate predictive method for '

and vibration can be reduced by using layers of the responses of constrained layer, damped structural
viscoelastic shear damping material to dissipate energy systems. Although the plate composite is used for
within vibrating numbers. For the purpose of reducing demonstration purposes, it can be applied for other
noise and vibration of naval structures, structural composite structures, e.g., continuously or discon-
damping treatments are used extensively on machinery tinuously, full or partially covered constrained
foundations and hull surfaces. Because of the impor- damped structures.
tance of damping applications, researchers in recent Finite element solutions and experimental results
years have developed various analyses of layered will be presented for the transverse driving point
damped structures, mechanical impedances as well as for the transfer im-

To date, finite element approaches developed by pedances of damped plate composite structures made
both the Navy and the Air Force are too complicated up of a thin viscoelastic layer sandwich between two
to be used in practical applications. This research will elastic layers.

Analytical Development for the Partially
Covered Stave Damped Pipes

RESEARCHER: VISITING RESEARCH PROFESSOR YEH PEI Lu
SPONSOR: DAVID W. TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOLIS LABORATORY

It is well known that the utilization of shear-damping The partially covered, stave-damped piping system
material is an effective method to reduce or suppress is a very important concept in naval applications as
resonant noise. In the past decade, the application of far as weight saving is concerned. In coping with
such damping treatment to naval shipboard machinery modern design of submarine machinery systems and
structural systems, such as damped pipes and damped to study the feasibility and its performance, it is
foundations, has been demonstrated to be effective in highly desirable to develop analytical prediction
reducing structure borne noise. The stave-amped treat- method for such a partially covered stave-damped
ment is a method whereby dual sided pressure sensitive piping system.
viscoelastic tape is applied to the pipe and then steel Analytical solutions and their corresponding experi-
stock is banded to the pipe in a stave-like fashion, The ment results will be presented and compared for the
purpose of these treatments is to make effective damping responses of such partially covered stave-damped
possible over a wide range of frequencies for given pipes.
engineering requirements and applications.

Impact Characteristics of Boxing Gloves
with Various Fillers

RESEARCHER: ASSOCIATE PROFESSOR JACK H. SMITH

SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

Experimental apparatus was developed and redesign. This work has almost been completed and
constructed. Initial data were taken in 1982. Problems additional data will be taken in the summer of
with the experimental setup necessitated extensive 1983.
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Dynamic Modelling and Experimental Investigations
of Flow Induced Noise in Submarine Piping Systems

RESEARCHER: PROFESSOR J. PAUL ULDRICK

SPONSOR: DAVID W. TAYLOR NAVAL SHII' RESEARCH AND DEVELOPMENT CENTER, ANNAPOLIS LABORATORY

The objectives of this research are: (1) to develop fun- The plan of investigation is to design and imple-
damental principles to characterize and predict the vibra- ment experimental configurations for laboratory and
tional excitation mechanisms and system response sea trial measurements and to develop digital time
characteristics of fluid conveying piping systems on series analysis techniques to characterize and model
modern submarines, and (2) to design and construct an known and unknown excitation mechanisms in sub-
experimental mechanical system to test the validity of marine piping systems.
coherence analysis in source indentification.
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Independent Research
ib.

Determining Traffic Accident Severity from
Police Reported Data
RESEARCHER: PROFEssoR RUSSELL A. SMITH ii

It is desirable in accident research to express the injury A surrogate measure that combines the effects o-
outcome of an accident as a function of the relevant vehicle mass, collision type and vehicle damage has
parameters, such as occupant, age, seat belt use and been defined. Efforts are in progress to test the valid-
vehicle acceleration. The latter variable, acceleration, ity of this proposed variable by reference to results of
is very important but impossible to obtain directly; staged collisions. Subsequent work if feasible will in-
however, this work seeks to define and obtain a sur- dude the review of an entire state accident file for
rogate measure for acceleration, referred to as a severity distribution.
severity index.
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Research Course Projects
0

Fatigue of an SiC/AL Metal Matrix Composite
RESEARCHER: MIDSHIPMAN 1/C JAMES R. BOORUIJY

ADVISER: ASSOCIATE PROFESSOR DENNIS F. HASSON

The SiC/AL composite tested in this investigation had The low cycle fatigu samples failed soon after crack
better fatigue characteristics than material of lower initiation and experienced little or no propagation.
ultimate strength and Young's modulus previously The high cycle fatigue samples experienced propaga-
reported by Crowe and Hasson. Hardness data and tion after the crack was initiated. The propagation
v/o SiC data show that the distribution of SiC is not took place in steps, and did not exhibit classical stria-
uniform. The composite has a surface which is much tion behavior.
rougher than that of comparable 6061-T6 aluminum.

A Review of Proposed Auxiliary
Heating Systems for the DDG-51

RESEARCHER: MIDSHIPMAN 1 /C BRIAN T. DONEGAN

ADVISER: PROFESSOR VINCENT J. LOPARDO

The purpose of this research was to examine the ad- tifying and examining areas which have not been fully
vantages and disadvantages of the proposed all electric investigated in previous studies. Particular attention
and gas turbine generator waste heat recovery aux- was focused on the effect of gas turbine waste heat on
iliary heating systems for the DDG-51. A review of the suppression of infrared radiation and ship en-
the specified design criteria and the results of previous durance. Recommendations were made for areas of
analysis was conducted. Emphasis was placed on iden- future investigation.

The Effects of Side-Grooves in the Determination
of the Dynamic Fracture Toughness of High Yield Steels

RESEARCHER: MIDSHII'MAN 1 ,C KARIHEINZ HEIMENRI

AIVISER: ASSOCIATE PROFESSOR DENNIS F. HASSON

This investigation was conducted to determine the without any adverse effect on the material properties
validity of dynamic fracture toughness data derived of the steels. Test criteria were more easily met
from side-grooved Charpy V notch specimens. through the use of side-grooves and toughness data
Ductile-to-brittle transition behavior curves were con- approached 1

h. value.
structed for HY80, HYI00, and HYI30 steels for both No variation in the transition temperature of the
side-grooved and non side-grooved specimens. These steels was observed as a result ot adding the side-
specimens were tested on an instrumented Charpy im- grooves. Scanning electron microscopy revealed no
pact tester. changes in the appearance of the fracture surface of

It was found that the implementation of side- the specimens.
grooves did indeed enhance the validity of J, value,,

4 4
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Coherence Analysis in Source Identification
RESEARCHER: MIDSHIPMAN 1/C KARL R. HERZOG

ADVISER: PROFESSOR J. PAUL ULDRICK

The purpose of this research was to investigate the the I-beams. Care was taken to isolate the base sup-
practical use of coherence analysis in locating noise ports such that energy paths would not exist through
sources in naval ships. the supporting structure. One accelerometer was

The objective of the study was to design, con- mounted on each I-beam with two of the ac-

struct, instrument, and synthesize computer tech- celerometers being mounted near the excitation motors
niques for employing coherence analysis in source and the third on the I-beam.

.e identification experiments. A computer program compatible with a Tektronics
% The plan of the investigation consisted of the 4057 was developed to sample the time data and per-

following: 1. design a simple two input/one output form Fourier transform analysis on each signal. From
. -~structure mechanical system; 2. instrument the system this frequency data, algorithms were written to com-

to measure vibration levels on the structure at three pute and plot the frequency response function and the
. locations; and 3. develop procedures to identify the coherence function between each of the three

predominate excitation mechanisms on the structure. accelerometer signals.

The final design of the structural system consisted The system is in place in the vibration laboratory for
of three small aluminum I-beams, configured as canti- use in teaching basic vibrations theory in the coming14 lever beams interconnected using springs and dash years. With some refinement in both hardware and soft-
pots. For the two excitation mechanisms, small ware, the technique can be useful as an aid in locating
variable speed electric drills were mounted on two of unknown vibration mechanisms found on naval ships.

The Turbulence Intensity of the
USNA Recirculating Water Tunnel

RESEARCHER: MIDSHIPMAN I/C MICHAEL R. HtLtTxN

ADVISER: PROFESSOR ROBERT A. GRANGEIR

The primary emphasis of the project was the measure- velocity could be utilized to build a grid with a horizon-
ment of the level of turbulence within the test section of tal and vertical transversing scheme. These grids allowed
the channel. The greatest amount of effort was spent comparison of turbulence intensities for various flow
developing a system in which the ability of the laser conditions. The goal is nearly uniform with minimal tur-
doppler anemometer to accurately measure instantaneous bulence.

Small Engine Dynamometer Test Facility Development
RESEARCHER: MIDSHIPMAN 1/C WILLIAM D. JONES

ADVISER: ASSOCIATE PROFESSOR EUGENE L. KEATING

A 0-100 hp small engine portable engine dynamometer student and.'or faculty research. A unique frame design
test facility has been designed and fabricated for use in allows various engine geometries to be adopted to the
the Division of Engineering and Weapons. The facility is universal support base. A Go Power Model DA 516
compatible with low power high rpm two and/or four- water-brake absorption dynamometer head was incor-
stroke engines and is presently available for future porated in the portable engine test bed.
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Kinematic Animation of Mechanical Linkages
RESEARCHER: MIDSHIPMAN I/C HARRY H. KEITH, III

ADVISER: PROFESSOR J. ALAN ADAMS

This project is a continuation of earlier work. It is a A user's manual is available to students and instruc-

software system which animates kinematic linkages on tors. It explains how to operate the programs, interpret

the Evans & Sutherland Picture System I refresh the results, and apply these results to a physical real

graphics display. It is expected that future students linkage. Also available is a guide for future programmers
will continue the project. which explains how to convert the four existing pro-

The programs create non-dimensional performance grams into programs for additional linkages. Using this
data in the form of kinematic motion, velocity, and guide, it is expected that a programmer unfamiliar with
acceleration curves for various linkages. The data can the system or Fortran could in a week or two easily add

easily be converted to dimensional results for applica- another linkage to the system.
tion to a particular mechanism design. The final project report contains a well-

Five major programs currently exist. The first is a documented listing of all software needed for the
menu type front-end to allow the user to easily select animation. This consists of five main programs and 46
any of the available linkages. The remaining four subroutines written in RT-11 Fortran. Typical

animate a four-bar linkage, a crank slider mechanism, graphical output and sample analysis is also given in
a rocker linkage, and a Whitworth quick return, the report.

Hydrodynamic Coefficients for a
Submarine in Turning Flow

RESEARCHER: MIDSHIPMAN 1/C DAVID F. KE.LEY

ADVISER: PROFESSOR ROBERT A. GRANGER

The purpose of this project is to calculate the pressure ward potential flow theory was used to calculate the
distribution surrounding a slender body of revolution pressure distribution for the transformed body
which is turning in cu. ted flow. Since no theory exists geometry, for a variety of flow parameters. The data

that calculates the pressure distribution for a slender will be compared to experimental data gathered by
body in curved flow, the body was transformed to a DTNSRDC, Carderock, for a slender body in the

curved body resembling the free stream flow in curved rotating area facility.
flow. A computer program based on the F.A. Wood-

Design and Build a Liquid Propellant Rocket
.RESIARCIER: MIDSHIPMAN 1 C BENITO LOYOI.A, IR.

ADSI R: AS O IAI -: PROFESSOR IAMES A. IoN\ v

The objective of this project was to design and assem- Air Force Base, and the U.S. Naval Academy, a
ble a liquid propellant rocket ot 500 lbs. thrust, to rocket engine was assembled and static test tired in
static fire the engine, and then to tire the rocket. The March ot 1983. Since that time the rocket engine has
engine design was relatively standard except that the been assembled into a rocket including a parachute
nozzle geometry was calculated via a numerical recovery system. and it will be tired trom White
method ot characteristics approach generating a digital Sands New Mexico in June 1083.
tile which was then utilized along with a numerically A paper was prest iited at the spring AIAA Mid-
controlled lathe to cut the nozzle geometry. Atlantic Regional Student Conference in April 1083

With the aid ot financial and technical assistance describing this project and was awarded an
.** trom the Rocketdvne Corporation, NASA, Andrews -Honorable Mention in the (ornpet ition.
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Trouble Shooting in the Recirculating Water Tank
RPE',AI(_ ttF: NIt[)S1 tINIAN I C ]OSEI' G. S(I OIT

AI)\'IshR: PiiOFt-sSO RObtiT A. GRAN .,R U,

Two primary goals were pursued in this project: 1. the tunnel was properly modified and turbulente in-
achieve smooth uniform flow in the test section by tensity measurements known, measurement ot the
proper modification ot the facility, and 2. measure the velocity field and calculation of the temperature tield

intensity of turbulence in the test section for a range were made for a range ot water channel velocities.
ot test parameters. To accomplish these tasks, use of a The temperature and velocity fields were compared

laser Doppler velocimeter was adapted for the U.S. against theoretical calculations.
' Naval Academv's recirculating water channel. Once

Phase Changes in Containing Volumes

RLSEARCHtER: MIDSHIPIMAN I C S TEEN YOUNC

ADVISER: PROFESSOR TIIOMAS W. BtTIER

Freezing of water in copper pipes is a well known- freezing does not take place at 0 C. Increased pressure
phenomenon. In order to be able to carefully study causes a decrease in freezing point. The exact change is
the interaction of the water-to-solid phase change and not simple to calculate because the volume is not con-
effects due to the elastic-plastic copper "container", stant, since copper pipe is not rigid. Elastic deformation
experimental apparatus was assembled which consisted occurs, as does eventual plastic deformation, and finally,
of: a. 20 gallon water-ethylene glycol bath, b. rupture.
refrigeration coil in the water to gradually and In the tests performed, as the temperature decreased
uniformly decrease the temperature, c. mixing ap- below 0 C, there was a gradual increase ;r: circumferen-
paratus, d. b-inch long, diameter, copper pipe tial strain until a temperature of -10.2 C was reached.
specimens with valves on both ends, and with For the parameters of these tests, the pressure (as in-
resistance strain gauges, e. temperature monitoring dicated by the change in circumferential strain) increased
and controlling apparatus, and f. strain and by about 6,600 psi very rapidly (less than 1 2 second).
temperature recording apparatus. Further decreases in temperature increased the pressure at

Due to the effects of pressure on phase changes in a rate of approximately 12,700 psi per C.
water, when distilled water in a closed volume is cooled,
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Publications

GEREMIA, John 0., Professor, co-author "Analysis of Investigator, following thi,, method were first Rci,,ner
flammability Properties of Electrical Cables," published and Sherman, followed b" Haskind. Rci,,ncr.

* as "Cable Fire Studies: Progress Report in Evaluation of Timman, van de Vooren and Greidanus. and
Release Rate Apparatus" DTNSRDC-PAS-83 1: also in
lP'octcc ting (it tht, 32mlt lnternatiomil Wirte Cable Sum- WilasJ oce "o~~o h 2~Ihtlitt0 i o ohS~i In tormulat ing the pre'.ent unsteady otmpres,,ibh,
posium November 1983 "Cable Fire Studies Using the
Ohio State University Filecase Rate Apparatus." flow problem for oscillating wings, with thikne,,

% consideration has to be given to the method of
This report analyzes data taken according to test plans calculation , be it tinite-ditferencing. semi-mpirica.
designed by the researcher and presented in an earlier integro-difterential. or mixed. For examph,, a number
report. There are tour independent and five dependent of investigators, ,-uch as Traci et al, and Weatherill ct
variables to contend with. A test plan of 27 runs with al, experienced concrgence ditficulties at moderate
repetitions was devised and exe(uted. The data from reduced trequencies using spe citic tinite dittertncing
those tests was then analyzed by regression analhsis schemes; possibly a natural consequen et their

•..._. and contour plots to determine: a. The effects ot each equations being the homogeneous Helmoholt, equa-
variable and their interactions, b. one equation ex- tion. Their equations resulted from the use ot a
pressing all the above effects., c. an optimum operating linearized tranonic tlow equation Hoping to avoid
range for the independent variables, and d. the this pr
feasibility of using the tests devised for this research as th the eseart c comeqnc th alss
a method for setting standards for electrical cables w it Solinear thenoncla v . ao,',," "7" use on sipsplicit solution of the boundary value problem tor the
used on ships. u rbe o h

velocity potential was obtained by the ust- ot a
suitable curvilinear coordinate transtormation, and an

GEREMIA, John 0., Professor, "Stepwise Regression explicit solution was obtained in terms of Mathieu
Analysis of On-Board Data for Project LINEAR functions. In developing the subject ot this paper, the
CHAIR (U) Report on Linear Chair Test Results," analysis was confined for sake of brevity to the two-
Report DTNSRDC S-PAS-82-33 (SECRET), dimensional case of a nearl' planar body in trnsoni.

Confidential Report flow, even it has been developed and applied to three-
dimensional oscillating wings.

GRANGER, Robert A., Professor. "A Problem with
Modified Mathieu Functions in Unsteady Subsonic GRANGER, Robert A., Professor, "On a Geophysical
Compressible Aerodynamics," Division of Engineering Inviscid Vortex," Qiiarte u of Al'icd ,Mlathcomi tir.
and Weapons Report EW-10-83, 1983. (October 1982), 3:19-346,

In analyzing the behavior of oscillating wings by ap- An inviscid vortex rotating in a stratitied environment
% plication of small disturbance theory, one of the most is investigated. The equations of linear momentum in

difficult and challenging areas lies in the very high combination with the conservation of energy are
subsonic compressible range. Two general methods of developed, when the centerline vorticity and the
analysis have been used. The first and earliest was temperature are assumed function,, of altitude.
proposed bv Possio, who used collocation methods to Experimental results of Granger were used for the
treat the integral equation for the intensity distribution centerline vorticitv distribution. The type ot
of acceleration potential doublets. Subsequently, geophysical inviscid vortex treated in this note is
numerou, authors have extended Possio's work to a dictated by the type of distribution one uses to describe
high degree of sophistication. Detailed references and the potential temperatures, and this is largely governed
a survey of results may be found in the monograph by the range in altitude one wishes to consider. For
by Tijdeman and Destuynder, certain weak strength dust devils, one might be in-

The second method consists of transforming the terested in elevation less than 10 km such that the lapsc
nonlinear differential equation for the velocity poten- rate is greater than adiabatic. Furthermore. Lillvs ex-
tial into elliptical coordinates and expanding 'he solu- pression for the normalized temperature ;s used tor the
tion as an infinite serie, of Mathivu function,; temperature distribution with elevation.

O.'.
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HASSON, Dennis F., Associate Professor, "Advanced HASSON, Dennis F., Asouiate Protessor uO-author
Processing Methods for Titanium," co-editor Pro- "Stress Corrosion Cracking in Depleted Uranium-Z
ceedings of a symposium sponsored by the Titanium w o Molybdenum Alloy Penetrators". P? o,ccdm of
and Physical Metallurgy Committees of the the 1080 Tri-Se'p-'ict Coidn,ict on Colo,,iop Air

Metallurgical Society of AIME, Louisville, Kentucky, Fo rce Wright Aeronautical Laboratories, Wright-
" . 13-15 October 1981. Patterson Air Force Base, Ohio. Report AFWAL-

TR81-4010, Volume II (November 1980), pp. 123-1o2.
Titanium and its alloys have attractive design proper-
ties, such as. (1) high strength-to-weight ratio over a High kinetic energy rounds are required for a variety
wide r e (of defense systems, and dense uranium alloys are wellwide range of temperature, and (2) corrosion suited for this application. A problem area involves
resistance, especially in seawater environments. Initial storage of the rounds for extended periods in marine
high cost and sometimes availability, however, have environments. Uranium is highly susceptible to general
limited its use. Associated with cost and availability is atmospheric corrosion and, more critically, to stress
tabricability. Improved fabrication methods could corrosion cracking (SCC). To date, coating schemes
result in reduced scrap losses and fabrication time, have achieved limited success in alleviating these prob-
and thus reduced cost and increased availability. lems. In general, alloying ot uranium with elements

This symposium Proceedings addresses the goal of such as molybdenum tends to improve resistance to
improved ,abricability with topics on forming, uniform corrosion but results in a multi-phased struc-

casting, welding, and machining. The authors repre- ture and high SCC susceptibility.

.'-, sent a cross section of industry and academia. The in- Stress corrosion cracking in alloys in salt-laden,
moist air environments has been studied by cantilever""-" ~~~formation in their papers provides the reader with mitarevrnet a ensuidb atlvr".'

f i t p p d r rbeam testing. Crack growth kinetics were continuous-
process details and consequent properties for design in ly monitored during the test. Threshold stress intensity
the aerospace, chemical, and hydrospace industries for values for SCC, K,,,, range from, 24.4 MPa.mi2 to
assessing the practicality of selecting titanium and its 15.6 MPa.mi 2 for DU-3/4 Ti and DU-Quint, respec-
alloys for their applications. The Proceedings should tively. Values for U-2Mo in two heat treated condi-
be useful to researchers to determine the state-of-the- tions were slightly less than the DU-3/4 Ti threshold.

- art, and where new research and development efforts Data are presented in a "safe zone" plot of flaw size
are required to improve the cost and availability of vs. stress. Fractographic investigations by SEM re-
titanium, especially through improved fabrication vealed mixed fracture modes with both transgranular

methods. and intergranular fracture occurring.
The SCC failure mechanism is caused by the conjointS l P s haction of localized stress and a corrosive medium. Earlier

tunities to fabricate near-net-shape by isothermal forg- work has shown that crack propagation is rapid in
ing, powder metallurgy, and superplastic forming. U-2Mo. Presently, rounds are produced by hot rolling

* " Diffusion bonding is also discussed. Also in terms of and grinding of U-2Mo bar or rod stock. Stress corrosion
near-net-shape is centrifugal casting and hot isostatic cracking in penetrators fabricated in this way has been
pressing. Laser welding is shown to be a definite reported during long-term exposures to humid air.

- possibility for improvement in welding processes, and Cracking was linked to the presence of residual stresses
results on gas metal are presented. The papers on and oxycarbon-nitride inclusions in the material. These
machining, a topic not given enough emphasis by The inclusions provide regions of stress concentration and
Metallurgical Society of AIME, show the difficulties in localized corrosive attack which serve as sites for crack

"' machining titanium and its alloys, especially with initiation. Tensile stresses are necessary for crack pro-

regards to slow cutting rates and cutting tool prob- pagation and these may result from corrosion product
wedging and/or residual tensile stress produced during

- . ' lems. The papers, nevertheless, provide an excellent fabrication of the round. Since a-uranium is very
insight to solutions to these problems, and represent a anisotropic mechanically, some internal stress always re-

.' major contribution to the intent of improved mains locked into any polycrystalline part even after
fabricability, the goal of this volume. "stress relief" heat treatments.
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HASSON, Dennis F., Associate Professor, co-author, impurity element content ot the cast materials and
"Flat, Horizontal, Vertical, and Overhead Position susceptibility to embrittlement. HY-100 rolled plate
Welding of Thick Ti-6AL-2Cb-1Ta-0.8Mo Alloy," material is more resistant to stress-reliet embrittlement
David W. Taylor Naval Ship Research and Develop- than the cast material. Although the impact energy tran-
ment Center Report C-SME-80,31, May 1982 sition temperature of the rolled plate was increased

Ti-6AI-2Cb-1Ta-0.8 Mo weldments were fabricated in slightly, there was no evidence of intergranular fracture,

each of the flat, horizontal, vertical, and overhead and the material met specification impact energy re-

positions. The gas-metal-arc spray welding process quirements even alter prolonged stress relief treatment.
was used in the flat, horizontal, and overhead posi- The superior resistance of the rolled place material was
tions, while the gas-metal-arc spray welding pulsed- not attributable to differences in austenite grain size or
current process was used in the vertical position. tramp and impurity element content. Rather, the im-
Chemical analyses, compressive strength tests, Charpy proved embrittlement resistance appeared to be due to
V-notch impact toughness tests, 5'8-inch dynamic tear differences in manganese and silicon content, thermo-
tests, hardness tests, and metallographic examination mechanical working, and microstructure compared to
were used to determine the effects of welding position, cast material.
welding process, and stress relief on the weldment
properties. Weld position and the stress-relief heat

treatment had no effect on weld metal chemistry, HASSON, Dennis F., Associate Professor, co-author,
weldability as measured by the 6T-180 bend test, "Corrosion Fatigue of SiC AL Metal Matrix Composites
hardness, and 0.2% offset compressive and tensile in Salt Ladened Moist Air," in Strnrgth of Metals and
yield strength, and ultimate tensile strength. Stress- Alloys, Edited by R.C. Gitkins, Sixth International Con-
relief results in a coarsening of the alpha platelets and ference on the Strength of Metals and Alloys,
reierultsancoar g of the alpa plet aMelbourne, Australia, Volume 2, August 1982, pp.
disappearance of the macroscopically visible 859-865.
thermally-affected zone in the weld metal from all
welding positions. Corrosion fatigue behavior of whisker reinforced and

Some of the specimens from the vertical position particulate reinforced forced SiC/'6061-T-6 composites
weldment in both the as-welded and stress-relieved has been measured in lab air and in moist salt-ladened
condition did not meet tensile ductility and toughness air. The results are compared with the corrosion fatigue
requirements. SEM fractography indicated that the behavior of wrought 6061-Tb in the same environment.
low values for the Charpy V-notch and dynamic tear In all cases, the salt-ladened moist air environment
tests in these weldments seem to be associated with degrades the fatigue properties of the materials. Fatigue
fracture along step-like features about the size of the properties of the composites are, however, competitive

columnar grains. with, or better than, those of the 6061-T6 while at the
Specimens fabricated in all welding positions ex-

hibited good fracture toughness, as indicated by same time achieving improved Young's modulus.
results of ETT evaluation.

JOYCE, James A., Associate Professor. "Static and
HD , a s -Dynamic J-R Curve Testing of A533B Steel Using the

SeHASSON, Dennis F., Associate Professor, co-author, Key Curve Analysis Technique," Fracture Mechanics:
"Stress-Relief Embrittlement of HY-100 Steel Cast and Fourteenth Symposium ASTM STP 791. J.C. Lewis and
Rolled Plate Materials," David W. Taylor Naval Ship G. Sines. Eds., American Society for Testing and
Research and Development Center Report SME-82/97, Materials, Vol. 1, pp. 543-560, 1983.
February 1983.

Elastic-plastic J-R curves were obtained for compact
An investigation was conducted to determine the stress- specimens of A533B-02 plate tested at average load point

relief embrittlement characteristics of HY-100 heat velocities of 2.5 x 10- m/min and 0.25 ms directly from
treatments. Charpy V-notch impact energy testing and the load displacement record using a key curve analysis
metallography on three cast materials and one rolled
plate are presented. It was found that the HY-10 cast technique. The slow velocity results compare well with
materials are highly susceptible to embrittlement during J-R curves obtained on the identical specimens using art

stress-relief heat treatment in the temperature range of unloading compliance technique. The key curve method
9,50 F to 100 F. There was no single temperature at is shown to accurately predict the extent of crack exten-

which stress-relief embrittlement was most rapid. Suscep- sion. The l-R curves obtained from the high speed

tibility to stress-reliet embrittlement of the cast material loading are shown to be elevated with respect to the

appeared to increase with nickel content. There was no slow test results in both the initial l, and the tearing

correlation between austenite grain size or tramp and modulus T by trom 50 to 100 percent.
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JOYCE, lames A.. Associate Protessor. 'Instability This paper demontrates thu us ot an ntvra tive
%%', Testing of Compact and Pipe Specimen's Utilizing a computer simulation program in teaching thu in-

Test System Made Compliant by Computer Control, tricacies of powur plant dtsign and analysis,. The pro-
Division of Engineering and Technology, Office of gram allows rapid analv-is (it rugeneratiVt ,tVani
Nuclear Regulatory Research, U.S. Nuclear Regulatory power plant tor maximum pertornin(c Thu (on(upt,
Commission, Washington, D).C., Technical Report ot first law thermal etticienkv and etond law "\-?.o',NUREG CR-2257, %larch 1082.NURR,2 Mrc 102.ergetic ettertiveness art- used to determine it, when, .-

€. ... The aim of this report is to demonstrate that a com- and where to place teed water heaters.
puter controlled test machine can replace a test
machine made compliant by a mechanical spring tor
tearing instability testing ot simple compact and LU, Yeh P., Visiting Research Protessor. .o-author,

"cracked pipe geometries. The results show that though 'Noise Transmission in Submarine Structures. Phase Icrcedpp goeris herslt hw htthuh Mechanical Impedance Survey of a One-Third Scale -
the computerized system utilized here is slower than Me l iN3Ence Rof arnet id lModel SSN 637 Engine Room Compartment, Davidthe spring machine, this is not a serious drawback for W. Taylor Naval Ship Research and Development
structural materials with low to moderate rate Center Report C-PAS-82-13 September 1082 (Con-
dependence. The 'inertia tree" response ot the com- tidentialt.
puterized system is in tact a positive feature tor study-
ing tearing instability arrest and promises to be very This is the first in a series ot reports dealing with the
usetul in further studies in that area. experimental data measuring the dynamic respons,,es of

a one-third scale model of a SSN 637 engine-room
compartment, including the main seawater system,

* JOYCE, lames A., Associate Professor, co-author, This report presents the results of Phase I ot the ex-
'L.perimental Investigation of Tearing Instability perimental program. The model configuration for this
Phenomena for Structural Materials," Division of phase includes the hull, the main seawater pump toun-
Engineering Technology, Office of Nuclear Regulatory dation. condenser mock-ups, condenser foundation,
Researchmain seawater suction and discharge valves but not

. W ashington, D.C., Technical Report "a-

NUREG CR-2570, Revised 1 August 1982. the pumps or piping system. The excitation is applied
at selected locations by an electromagnetic shaker

The objective ot this investigation was to extend the driven by a random noise generator. The driving
range of tearing instability validation experiments point components, hull, and frames are presented.
utilizing the compact specimen to include high
toughness alloys. I-Integral of ASTM A106: ASTM
A516; Grade 70; ASTM A533; HY-80; and HY-130 LU, Yeh P.. Visiting Research Professor, co-author.

p, ,'.steels were performed in a variable compliant "Mechanical Impedances of the One-Third Scale
screwdriven test machine. Results were analyzed with Model of SSN 637 Engine Room Compartment
respect to the materials J,-R curves and various models without Piping System," David W. Taylor Naval Ship
of T . fort he compact specimen. Tearing instabil- Research and Development Center Report 82 103

ppi-I (C2196 82) November 1982 (Confidentialt.ity theory was validated for these high toughness
materials. For these cases of highly curved J, , curves, Analytical and experimental results ot the driving point
it was shown that the actual value of T ,,,,r.,I at the mechanical impedances and transfer impedances (it the
point of instability should be employed rather than one-third scale model of the in-air SSN 637 engine-room
the average T,,,. value. The T.,h, analysis of Paris compartment are presented and discussed. The model
coworkers applied to the compact specimen appears to structural configuration includes the hull, main seawater
be nonconservative in predicting the point of instabil- pump foundation, condenser mock-ups, condenser toun-
ity, whereas, the analysis of Ernst and dation, and main seawater suction and discharge valves,
coworkers appears to be accurate, requiring precision but not the pump mock-ups or piping system. The ex-
beyond that displayed in this program. The generaliz- citation is applied at selected locations by an electro-
ed Paris analysis applied to the compact specimen and magnetic shaker driven by a random noise generator. A
evaluated at maximum load was most consistent in finite element mathematical model for this structural con-
predicting instability. figuration is developed, and analytical solutions are

%, determined and compared with the corresponding ex-

LOPARDO. Vincent I., Protessor, and Eugene L perimental data. The predictions follow the general
IKEATING, Associate Professor. Computer Simula- trends of the experimental data except for th( condenser

tion of Regenerative Cycles for Energy Conservation," and its foundation. Because structural dampiiji is ignored
Proceedings of tie AMSE Conf'reie. Bermuda, 28 in the analysis, the predictions are more oscillatory than
February - 3 March 1983. the experimental data.
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LU, Yeh P., Visiting Research Professor, co-author, MACKNEY, Michael 1). A.. lieutenant Commander

"Noise Transmission in Submarine Structures. Phases Royal Navy, Numerical and Experimental Stress

11 and 111. Mechanical Impedance Survey of a One- Analysis Studies of Thin-Walled Oblate and Prolate

Third Scale Model SSN 637 Engine Room Compart- Hemispheroidal Domes and Panel Structures for Sonar

ment with Main Seawater Piping System." David W. Systems," Pwi cc',i,, of the Iitatontml ('<Copit,'u,1 '

Taylor Naval Ship Research and Development Center ol, Computtio,,ilMethId- ,ton 1.11 'Ot/,i,,n,,tl"

Report C-PAS-82-44 (Confidential). .casrc,,t, Washington. D.C., luly 1082. pp.
487-500.

This is the second in a series of reports dealing with

the experimental data measuring the dynamic As part ot a total study and design ot new sonar
* responses of a one-third scale model of a SSN 637 systems a major program ot numerical and experimen-

class engine room compartment including the main tal work was undertaken.
seawater system. This report presents the results of Because the work required both fundamental
phases 2 and 3 of the experimental program. The research and extensive experimentation the program
model configuration for these phases includes the hull, was divided into major areas. This paper reflects two
the main seawater piping system with and without of those areas, that of the structural analysis of domes
water, the main seawater pump foundation, condenser under hydrodynamic conditions and the behavior ot
mockups, pump mockups, condenser foundation, domes under simulated hydrodynamic loading. A full-
main seawater suction and discharge valves. The ex- scale study of domes and panels under service condi-
citation is applied at selected locations by an elec- tions has yet to be implemented.
tromagnetic starter driven by a random noise The initial study concerned simplified configura-
generator. The driving point and transfer mechanical tions at approximately one-fiftieth scale. This program
impedances on major components, hull, frames, as simplified the problems and allowed effort to be con-
well as piping are presented. In addition, sound centrated on the specific structural behavior of a series
pressure ratios are presented for several response of oblate and prolate hemispheroidal domes. The ef-
points on the water-filled piping system. fects of shapes and thickness on the static strength and

deformation were established both from experimental
and numerical studies. A new simple axisymmetric

LU, Yeh P., Visiting Research Professor, co-author, ring finite element was formulated and used to com-
"Mechanical Impedances of One-Third Scale Model of pute deformation, stress levels, instability pressure and
SSN 637 Engine Room Compartment with Unwetted some natural frequencies and the results obtained
Main Sea Water Piping System," David W. Taylor under hydrostatic loading conditions were compared

*.:." Naval Ship Research and Development Center Report with those obtained from a series of instrumented
(Conf idential), ihtoeotie rmasre fisrmne

oblate and prolate hemispheroidal domes tested in a

*Analytical and experimental results of the driving small pressure chamber. The behaviors of such domes

point mechanical impedances and transfer impedances were described in terms of a newly defined shape fac-

of the one-third scale model of the in-air SSN 637 tor, which allowed all domes to be characterized

engine-room compartment are presented and dis- within the range -1 to + 1.

cussed. The model structural configuration includes In the numerical program of work, hydrodynamic

the hull, main seawater pump foundation, condenser loadings were applied to the thin-walled shells and

mock-ups, condenser foundation, main seawater suc- significant differences in shell behavior were noted

tion and discharge valves, pump mock-ups, and between hydrostatic and hydrodynamic cases. A ma-

unwetted main sea water piping system. The excita- jor cause of the difference in behavior, particularly the

- tion is applied at selected locations by an elec- amount of axial deformation at the center of the dome
% tromagnetic shaker driven by a random noise is attributed to the relatively unloaded flank regions of

. generator. A finite element mathematical model for the domes under hydrodynamic loading.

. this structural configuration is developed, and Although the hydrodynamic loads were numeri-

* analytical solutions are determined and compared with cally generated, a smaller experimental program was

the corresponding experimental data. The predictions undertaken, and the pressures obtained from models _.

follow the general generator. A finite element fitted with surface pressure sensing compared well

mathematical model for this structural configuration is with the numerical results.

developed, and analytical solutions are determined The second area of the work examined "likely con-

and compared with the corresponding experimental figurations," that is particular domes and panels which

data. The predictions follow the general trends of the contain less simplification and more of the complex-
experimental data except for the condenser and its ities present in the "Final Configurations." Such major

*foundation. Because structural damping is ignored in differences as the material characteristics and the
the analysis, the predictions are more oscillatory than hydrodynamic loading, other than axisymmetric, were
the experimental data. considered.
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The experimental requirements of this phase of the As two rough surfaces approach each other, the in

work required design, development, and commission- surface asperities begin to contact at a discrete number

ing of major experimental facilities Computer-based of points. The real contact area increases as the ap-

data acquisition systems, linked directly to the plied load increases. The degree of contact, which is a

computer-controlled loading system, were used to strong function of the number and nature of surface

simulate hydrodynamic loads, asperities, has a significant influence on the heat con-

Sophisticated software was also written to establish duction behavior across the contacting gap and on the
which had ease carrying capacity of a lubricated bearing.

an advanced structural testing facility whc a aeThis paper presents a stochastic finite element for-of use and setting up, as well as fast generation of T hi ch efets d tohe intereene f-- mulation in which effects due to the interference of'-
* "report form data as its important advantages.

Alp lci itlr i itasperities are included in the form of a truncatedA flat panel facility, initially required in the probability density function. The conventional heat

evaluation of the simulation technique, which model- conduction equation and Reynold's equation are
led distributed pressures as discrete step increments, modified. The work introduces the finite element
provided the required lead in to a cylindrically curved method into the realm of stochastic processes, and
panel facility necessary to evaluate the performance of may help to resolve such problems as gap heat con-
thin glass reinforced plastic panels. duction and film lubrication, where discrete

When stability performance is being evaluated, the microscopic effects cannot be ignored and where usingJ importance of the correct boundary conditions, both each finite element as a continuum fails.
experimentally and numerically, is not to be over-

. looked.
WU, Chih, Professor, "Modelling of a Calcium Chloride
Hexahydrate Thermal Energy Storage for Home

READ, Kenneth F., Assistant Professor, co-author, Heating," Proceedings of the AMSE (Association for the

"Surprising Energy Efficiency of the OTEC Power Advancement of Modelling and Simulation Techniques
.'.-. ".in Enterprises) Conference, Bermuda, March 1983.

Plant" Proceedings of International Power Electronics
Conference. ILE, Tokyo. Japan. 27-31 March 1983. Thermal energy storage in chemical compounds is a con-

Ocean Thermal Energy Conversion (OTEC) into elec- cept under development for home heating. Dow

trical utility power is a highly attractive energy Chemical and Phillips Petroleum together have produced
management concept which can supplement nuclear a calcium hexahydrate energy storage unit for commer-anagemssilfe coe.tihih cae sple gen a cial production. A theoretical simulation system analysis",,Fand fossil fuel power. Utility grade power is generated and a model experiment of the energy storage system in

in a three-stage process in which stored heat is con- a a mode i oe anrpreste in i
vetdinotema.nryadtisit ecaia a passive mode is developed and presented in this paper.
verted into thermal energy, and this into mechanical The objective was to determine the practicality and

- energy and finally into electricity. The subtleties of feasibility of using this unit for passive home heating. A
this three-stage conversion process have lent model 3' 2 inches diameter and 12 1/8 inches long
themselves to many misunderstandings in regard to cylinder rod containing the calcium chloride hexahydrate

the effectiveness of an OTEC power plant which this compound is used. Five thermal couples are installed at
paper attempts to resolve, various positions on the sample. The model is subjected

to repeated cycling. Heat flux rates and temperatures are

recorded. The desired characteristics of the model testing
WU, Chih, Professor, "Teaching Mixed-Refrigerants are obtained. The results show a low heat transfer rate, a
Cycles by Computer Simulation," Proceedings of the low discharge life-time, poor volume to surface ratio,
1982 International Modelling and Simulation Con- and poor unit applicability to passive residential heating
ference, Paris, France, 1-3 July 1982, pp. 130-132. requirements. The finding is that passive heating use ot

This paper provides a pilot interactive computer calcium chloride hexahydrate thermal energy storage

simulation program for teaching midshipmen to system is expensive and not practical.

analyze and optimize a mixed-refrigerants cycle
q, € without experimenting on the real refrigeration WU, Chih, Professor, "An Innovative Undergraduate

system. The program allows fast and convenient Wind Power Engineering Program," Journal of Wind
modelling of a refrigeration system with several Engineering 7 (March 1083), 20-25.
parameters. Typical usages include parametric evalua-
tion. Wind power engineering is a part ot an energy con-

i tco a er c nsversion course which has been developed as a senior
elective in the Mechanical Engineering l)epartment at

WU, Chih, Professor, "A Stochastic Finite Element the U.S. Naval Academ. The goal ol this course is to
Formulation for Thin Lubrication and Gap Heat Con- provide midshipmen with a technical knowledge ot

-* - duction," Procedings of Lit fl' ite'rational Con- wind power as well a' other alernative energy (on-
ference on Finite Flepecnt. M'thod, Shanghai, China, version systems to meet modern energy enginering
2-6 August 1982. (hallenges.
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WU, Chih, Professor, "Mixed-Refrigerants Cycle mean temperature difference, and cvaporator overall
Analysis," Division of Engineering and Weapons heat transfer coefficient, etc. are identified.
Report, EW-30-82, July 1982.

This report provides computer programs to simulate a WU, Chih, Professor, "Analysis of a R22-R114 Mixed-
. mixed-refrigerants cycle. A previous Department of Refrigerants Air Conditioning System," Division of

% Energy report by Stoecker is reviewed and documented. Engineering and Weapons Report, EW-34-82,
The computer programs allow convenient modelling of a December 1982.
refrigeration system with various temperature reservoirs.
Typical usages include parametric evaluation, identifica- A potential naval ship air conditioning system using a

tion and performance changes. R-22 and R-114 mixed refrigerants is investigated. The
outstanding thermodynamic properties of R-22 permit
the use of smaller equipment (including condenser and

Wu, Chib, Professor, "Evaluation of Thermodynamic Pro- evaporator) is possible with similar refrigerants. R-114
- (.,' perties of A Non-Azeotropic Mixed-Rehigerants," Division is added to R-22 forming a mixed-refrigerants which

of Engineering and Weapons, EW-31-82, August 1982. may have a better COP than a single R-22 refrigerant

air conditioning system. The mixed-refrigerants air
Information about the relationships among thermo- conditioning system is especially attractive for naval
dynamic properties for a non-azeotropic binary ships where both size and high performance are prob-
refrigerant in explicit mathematical equations, in es
graphs, and in tables has been developed. The pro-

cedures and methods in evaluating these thermo-
dynamic values are given. The substances included in
this work are (R-12, R-114) and (R-22, R-114). WU, Chih, Professor. "Feasibility of Using a Vapor

Lorentz Cycle to Naval Ship Applications," Division
of Engineering and Weapons Report, EW-6-83," -'" January , 1983. "

WU, Chih, Professor, "On the Coefficient of Perfor- J ,
mance of a Non-Azeotropic Mixed-Refrigerants Vapor The coefficient of performance (COP) of an air condi-
Cycle," Division of Engineering and Weapons, tioning system (chiller) can be increased by using a
EW-32-82, September 1982. zeotropic fluid mixture in a Lorentz Vapor Cycle. The

The coefficient of performance (c.o.p.) of a non- zeotropic mixed-refrigerants has a temperature varia-
azeotropic mixture-refrigerants vapor cycle is analyzed tion parallel to that of the surroundings fluid with
in a general case. The results show that the c.o.p. of a which the heat exchangers heat transfer takes place
mixture-refrigerant cycle is not always higher than the during the evaporation and condensation processes.
c.o.p. of either component-refrigerant cycle. The zeotropic mixed-refrigerants Lorentz cycle is in-

vestigated theoretically in this paper and energy sav-
ings of such an air conditioning system is predicted.

WU, Chih, Professor, "Parametric Analysis of a Potential application of a zeotropic Binary Fluid mix-
R12-R114 Mixed-Refrigerants Refrigeration Cycle ture for naval ship air conditioning is also examined.
Analysis," Division of Engineering and Weapons,
EW-33-82, November 1982.

WIJ, Chih, Professor, "Choice of Working Fluids for
A parametric study of a R-12 and R-114 mixed- Mixed-Refrigerants Energy Conversion Systems," Divi-
refrigerants cycle is made. Tables are generated from the sion of Engineering and Weapons Report, EW-7-83,
print-out of the computer programs, WU 400 and WU January 1983.
505. The program WU 400 is written for a mixed-
refrigerants cycle analysis, and the program WU 505 is Mixed-Refrigerants air conditioning is a potential
for a single refrigerant cycle analysis. Parameters used in energy saving process of removing heat from space.
this report includes x (concentration), U1 (overall Desirable mixed-refrigerants should possess physical,
evaporator heat transfer coefficient), U2 (overall con- thermodynamic, and chemical properties which permit
denser heat transfer coefficient), LI (load), their efficient operation in air conditioning systems. In
A(01)(evaporator inlet cooling water temperature), addition to economical considerations, there should be
A(19)(condenser inlet cooling water temperature), and no danger to health in case of their escape due to
A(20)(condenser outlet cooling temperature). Parametric leaks or other causes in an air conditioning system.
evaluation on the cycle performance changes such as These physical. thermodvnamic, chemical.
C.O.P., condenser log mean temperature difference, con- economical, safety and specific propertie, are listed
denser overall heat transfer coetficient, evaporator log and discussed in this report,
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WU, Chih, Professor, "Zeotrope Energy Conversion," mal fields to tap the thermal energy with a secondary

Division of Engineering and Weapons Report, closed vapor power plant. The pressurized injected water
EW-8-83, February, 1983. in the evaporator and cooling water in the condenser are

the non-constant temperature heat source and head sink
Fundamental subject matter of the zeotropic mixture for the secondary vapor cycle. A zeotrope, a mixture ot

.,, energy conversion systems are covered in this paper. two or more fluids which have different boiling points, is
Basic concepts and theories are presented to explain proposed to be used as the working fluid tor the vapor
why the zeotrope heat engines, heat pumps, and cycle. Due to the special feature ot the zeotrope, the
refrigerators have potentially better performance in working fluid may have a temperature variation well
either thermal efficiency or coefficient of performance matched and parallel to that of the surrounding fluid
for energy savings than conventional single working with which the heat transfer takes place during the
fluid energy conversion systems. An ideal zeotrope is evaporation and condensation processes. Improvement
defined. Properties and equations of zeotropic mixture on the efficiency of the zeotropic vapor cycle is poten-
systems are described and developed from basic tially possible. The zeotropic vapor cycle is investigated
multicomponent multiphase equilibrium thermo- theoretically and a greater power production by the
dynamics. Discussion of the use of zeotropes in heat geothermal plant is predicted.
engines, heat pumps, and refrigerators are also in-
cluded.

WU, Chih, Professor, "Modelling and Simulation of a
Slider Bearing with an Arbitrary Curved Surface,"WU Chih, Professor, "Teaching, Demonstration, and Proccedings of the Second Inter,tional Syimpo.smiiio

Research in Power Engineering Wind Energy at the on Applied Simulation and Modelling, San Francisco,
U.S. Naval Academy," Proceeding of the 1983 ASEE California, 16-19 May 1983.
Conference. Troy, New York, 19-23 June 1983, Vol 1,
pp. 202-206. A stochastic model for thin lubrication, assuming that

T r e o tthe total normal load applied to the plane of the lubrica-
This paper describes the program of teaching, tion surfaces is carried partly by the hydrodynamic ac-° '. demonstration, and midshipman research on windd r a h e otion of the lubrication film and partly by solid asperity
power engineering in the Department of Mechanical contacts, is used to simulate the pressure distribution in a
Engineering at the U.S. Naval Academy. The program bearing experiencing thin lubrication. The stochastic/was started at the time of the Arab oil embargo in mdlpooe rnae omldsrbto o h

:-'-' " 193. Anee fo altrnaivemodel proposes a truncated normal distribution for the
1973. A need for alternative sources of energy for the surface roughness in the form of ridges and valleys in the
Navy was recognized, and a program has been direction of flow. The side flow effect is neglected. The%4,, developed to help satisfy that need. Student researchd p h s y n S n eadvantage of the proposed model is allowing application
on wind power engineering concepts, including of the theoretical model to actual contacting surfaces
analytical and computer simulation types; demonstra-
tion; measurement; construction; and potential naval with measurable roughness in a simple and convenienttion mesureent contrutio; an poentil nval way. A simulation method is developed for computer
applications are briefly reviewed. Specific research way ulati o me t is ldor te
projects included in this paper, in order of their calculating the lubricant pressures. Although the
review, are as follows: 1. Winco Model 1222 geometry treated and the pressure distribution obtained

Thermax Helius are for a slider bearing with a convex pad surlace, the
Demonstration and Measurement; 2. TemxHluRotor Demonstration and Measurement; 3. Solor simulation method could easily be extended to otherBreeze -An Electric Sailboat; 4. Vertical Axis Wind curved surface shapes to study the etfect ot the surfaceTrbie; 5. SnElectraim lbat ad e tinl of th d pcurvature on load capacity, center of pressure, fluid fric-*%Turbine; 5. Simulation and estimation of the power tin n rgwihaereae ietvt ern

production of a wind turbine; 6. Wind-Powered Naval tion, and drag which are related directly to hearing
Cargo Ships: 7. Offshore Naval Base Wind Energy pressure distributio.
Conversion Assessment; and 8. Helicopter, airplane
propeller and wind mill models testing. WU, Chih, Professor, "The Prediction of the Viscosity

of Mixed-Refrigerants," Division ot Engineering and

WU, Chih, Professor, "A Novel Dry Geothermal Weapons Report EW-17-83, May, 1083.
Zeotropic Power Plant," Proceeding of the Interna-tiona Energy Symposium. San Francisco, California, Based on a microscopic kineti theory of gases and It-ion16-18 May 1983. quids model, the vis(osity of a mixed-retrigerants in

vapor and liquid states is predicted and expressed in
A novel dry geothermal zeotropic power plant is pro- terms of the mixture temperature, presurc. con-
posed and analyzed in this paper. Dry geothermal ponents masses, components mole ular si/es. redu•cd

k11 fields, in which no water is present, are important temperatures, intermolecular potential tuntionpotential sources (f geothermal energy. A heat (haracteristis, miture dittu.,i'itv., and onponcnt,

transfer fluid, water, is injected into the dry geother- viscosities.
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Presentationsi.I.

JOYCE, James A., Associate Professor, "Drop Weight WU, Chih, Professor, "Improving the Energy Effec-
J-R Curve Testing Using the Key Curve Method," tiveness of Building Air Conditioning by the Applica-
Commission on the Safety of Nuclear Installations tion of Zeotropic Refrigerants," 1983 Energy and
(OEPD) Specialist Workshop, Paris, France, 3 Engineering Education Conterence. Columbus, Ohio,
December 1982. 5-8 April 1983.

* . MACKNEY, Michael D.A., Lieutenant Commander, WU, Chih, Professor, "Thermodynamic Analysis of .-
Royal Navy, "Numerical and Experimental Stress Fluid Mixture Energy Conversion System," Conference
Analysis Studies of Thin-Walled Oblate and Prolate on Advanced Technology, Bellevue, Washington,
Hemishperoidal Domes and Panels Structures for 21-22 May 1983.

4,..,;_ Sonar Systems," International Conference on Com-
putational Methods and Experimental Measurements,
Washington, D.C., July 1982.

WU, Chih, Professor, "Some New Development in
Modern Refrigeration," 1982 Annual Meeting of
Chinese Society of Refrigeration, Hunan, China, 10-13
August 1982.
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DEPARTMENT OF

Naval Systems Engineering
PROFESSOR RAMESWAR BHATTACHARYYA

CHAIRMAN 
•..

esearch in the Naval Systems Engineer-

vital role in the professional enrichment
of both midshipmen and faculty. Dur- N

ing Academic Year 1982-1983, faculty£
members and midshipmen participated in numerous
and varied projects in the fields of marine engineer-
ing, ocean engineering, and naval architecture.

A variety of projects were undertaken, both
funded and unfunded. These include faculty
research in the areas of testing the USNA YP
replacement model, heat transfer characteristics of

* the heat balanced internal combustion engines,
seafloor dynamics, extreme wave generation. ef- a,

* fects of bow bulb and stern wedge on the FFG-7
performance, electrolytic drag reduction, wave

* powered desalination, bottom gradient analysis for
world-wide landing beaches, deck wetness, and
faculty sponsored midshipmen projects in the areas
of underwater navigation systems, wave forces on

'44.

* a vertical pile, underwater diver communication
systems, submarine propulsion, wave energy con-
verters, crevice corrosion of nickel-copper alloys in
seawater, neutron spectrometers, dynamic

* responses of offshore structures, and the develop-
ment of theoretical damaged ship stability calcula-

* tions. Finally, a SWATH unmanned surveillance
platform will soon be available for future
experiments within the Department and the Divi-
sion at-sea research.

Support for research was found in many
* sources, from departmental operating funds to

contracts and grants from such diverse organiza-
tions as the Naval Academy Research Council, the
Naval Sea Systems Command, the Naval Civil
Engineering Laboratory, the U. S. Coast Guard,
the Naval Underwater Systems Center, the Offlice

g of Naval Research, and the Naval Surface
% Weapons Center, Dahigren.
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Sponsored Research
0

Evaluation of the Heat Transfer Characteristics
of the Heat Balanced Internal Combustion Engine

RESEARCHER: LIEUTENANT CO.MMANIFi DAVII A. BL ANK, USN

SPONSOR: NAVAl A( ADEMY RESEAR( H Cot'Nc II

The primary objective of this analysis is to numeri- ultimate intent of the studV is two-fold: (1I provide an
cally determine the temperature distribution and heat analytic basis for cap piston design which minimize,
transfer rate throughout the piston cap of the heat heat stress in the piston, and (2) increase overall
balanced engine by bringing to bear on the problem engine efficiency through a study ot thc mechanisn s
the most recent developments in the areas of computa- causing regeneration within the thrrmod\nami (\(cle
tional fluid flow and combustion modeling. The of the engine.

Evaluation of Proposed Oceanographic Configurations
for the 108-FT YP

RESEARCHER: ASSOCIATE PROFISsOR HO. ARI) A. C ItA1 I R I ON

SPONSOR: OCEANOCKRAtH'm DLI IARTMUNT

Arrangements and stability studies were conducted for arrangement flexibilitv, but that its stability
the existing and new procurement Yard Patrol Craft to characteristics are unsatisfactory. The use of the nv,
determine the suitability of each craft for procurement Yl's is the subject of discussions between
oceanographic research use. Results indicate that the the Oceanography and Professional Development
existing YP is preferable from the standpoint of Departments.

The Resistance of a Systematic Series of
Semiplaning Transom Stern Hulls

RESEARCHER: PROFESSOR ROGER H. COMPTON

SPONSOR: NAVAL SEA SYSTEMS COMMANI)

The results of a model test program involving a family and longitudinal position of the center of gravity.
of six systematically varied patrol craft hullforms are Speeds from zero to that corresponding to a Froude
presented as a contribution to the early stage design Number (based on waterline length) of 0.65 were in-
data base for low to medium speed, transom-sterned, vestigated in calm water conditions. Measured ex-
coastal patrol vessels. Hullform parameters that were perimental variables included model speed, model
varied were section shape (hard chine versus round resistance, and vertical attitudinal changes. The results
bilge), length-to-beam ratio, displacement-length ratio, are presented in both graphical and numerical form.

Wave-Induced Seafloor Movement
RIESEARCiEIR: ASSOCIATE PROFESSOR THO\MAS H. DAWSON,

SPONSOR: OFFIK I OF NAVAl RESI-ARC I I

This project is a continuation ot seatloor response to were presented at a researt h conterence on seatloo
surface waves begun in A70. Recent work has in- stability held in Bay Saint louis in October 1082. In-
volved the correlation of field measurements taken in a dications are that the soft teature sloshes back and
soft deformational feature in the Gull of Mexico with forth in a standing-wave manner in response to the
predictions from a simple analytical model. Results overhead waves.
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Extreme Wave Generation
RESEARCHIER: P'ROFiSsOR BR 1F JOHNSON 0

SPONSOR: NAVAl SEA SSTEMS COMMANI'

A micro computer-based transient wave generation capsize tests in both tanks. Current research involves
technique has been developed tor the Naval Academy attempts to characterize the important time domain
towing tanks. It utilizes a Tektronix 4051 terminal and parameters in the resulting wave record. These
a digital-to-analogue converter to sequence a parameters are needed in order to relate the
controlled frequency and amplitude sweep ot the drive synthesized extreme wave in a towing tank to the
signal to the wavemaker. Extreme waves, including situations which might produce extreme waves in the
plunging breakers in deep water, have been used in open ocean.

Effect of Bow Bulb and Stern Wedge
on FFG-7 Performance

RESEARCHER: PROFESSOR BRtI E JOHNSON
SPONSOR: NAVAL. SEA SYSTEMS COMMtAND "

-This study is the start of a 5-year research program Future plans include the search for a below-baseline
concerning the effect of appendage shape on powering and bow bulb which could also enclose a bow Mounted
sonar performance. The initial study concerns the addition sonar. It a resistance improvement resulting from
ot a bow bulb of the "Maestrale type" and a stem wedge sonar dome shape changes is possible, fuel economy
to the FFG class frigates. The stem wedge study was and or speed improvements should be possible.
completed by Ensign jim Righter and showed an optimum
wedge angle. The bow bulb study began in May.

Analysis of Bottom Gradient Data
for World Wide Landing Beaches

Rr St AR( [tE: LitI-CTENANT CO'IMANI[iI AI AN W. KATZ, USN l

SPONSOR: NAVAL CiVIr. ENCINFriRV, LABORA I 'O-

The purpose of this project is to analyze readily within a range of distances from the shore will be
available bottom gradient data on landing beaches graphically presented. It information is available on
world wide. The accumulative probability of bottom sediment, similar graphs will be generated.
encountering the 20-foot and 50-foot depth contours
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Computer Simulation of Wave Excited
Ship Hull Deformations

RESEARCHER: ASSOCIATE PROFESSOR THOMAS J. LANCAN

SPONSOR: NAVAl ACADEMY RESEARCH COLNCII

Naval architects are beginning to design ship These lines provide a hull shape that can be used to
- structures with dynamic loading rather than with the derive the structural properties ot the hull treated as a

static methods of the past, and future design rules will girder and to compute the fluid and weight torces on
incorporate dynamic loading in their specifications. this hull. Indeed scientists at the David W. Taylor
Because of existing computer-aided design programs Naval Ship Research and Development Center have a
that have been developed and are presently being used program for predicting a ship's weight from a ship's
by members of the Division of Engineering and lines and its proposed mission. This program is
Weapons, this division is in a unique position to make available and would be a major component of the
a substantial contribution in this area of naval structural dynamic ship model developed in the
architecture. The ship lines developed with the proposed research. A similar program for predicting
existing programs can be used as a basis for a the elastic stiffness of the hull from its lines and
computer simulation of the hull dynamics in waves. mission would have to be developed.

Deck Wetness Experiments
RESEARCHER: VISITING RESEARCH PROFESSOR ADRIAN R.J.M. LLOYD

SPONSOR: NAVAL SEA SYSTEMS COMMAND

Study is underway on the effect of bow shape on deck studied with the aid of video recording, detailed
.. wetness characteristics in head seas. A model of the measurements of relative bow motion, and monitoring

FFG7 will be tested with a family of seven alternative of impact pressures experienced by an array of
bow forms in irregular head seas appropriate to the pressure-sensitive cells on the forecastle.
North Atlantic. The mechanism of wetness will be

Electrolytic Drag Reduction
RESEARCHER: PROFESSOR MICHAEL E. McCORMICK
SPONSOR: NAVAL UNDERWATER SYSTEMS CENTER

• - Over the past decade, experiments conducted at the as studied by Buevich. The analyses applied to full-
U.S. Naval Academy have shown that gas bubbles scale ships predict significant drag reduction with a

.'. created on the submerged hull skin of a ship modicum of parasitic power (to produce the gases).
effectively reduce the frictional resistance of the For example, a 10% reduction in the local friction is
model. The models studied in the towing tank predicted for a 100m ship traveling at 7.7 m s (15
experiments include a 1-meter hull of revolution, a knots) with a parasitic power of 18 kW.
2-meter destroyer hull, and a b-meter destroyer A full-scale test program is presently underway at
hull -- the latter studied at the David Taylor Naval the Naval Academy on the "Solar Breeze." a 13-meter
Ship Research and Development Center. fixed-keel sailboat. The hull has a large beam-to-

Results of theoretical analyses indicate that the length ratio, making it ideal for the drag reduction
method ot drag reduction is similar to that of study. The anodecathode pairs are mounted athwart-
-BgdeVh'h, a., in that the mass of produced gases ships on the hull from the how to the midship section.

-on( entrates at the position ot maximum turbulent Bubbles are to be produced by a series ot d.c. bat-
,hcar strvs. Furthermore, since the gas bubbles are ot teries. The tests will be conducted in Detember in the
mi rot ale. there may also be a particle-in-How effect, Chesapeake Bay.
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Powering Comparison Experiments in Deep and Shallow
Water for a U. S. Coast Guard 160'WLIC

(Aids to Navigation Vessel)
RESEARCHER: ASSOCIATE PROFESSOR BRUCE C. NEHRILING

SPONSOR: UNITED STATES COAST GUARD

A series of shallow water resistance experiments were notable influence that both ship speed and water
conducted in the Hydromechanics Laboratory of the depth have on a vessel's powering requirements. In
United States Naval Academy on two scale models of addition, the ratio of beam to basin width, as well as
a United States Caast Guard 160' WLIC (Aids to the type of bottom, was shown to have a marked
Navigation Vessel). These geometrically similar models effect on shallow water resistance predictions. A
were towed in several water depths over both a fixed comparison with an earlier set of shallow water tests
and a false bottom. Plotted results clearly show the conducted on the same hull form was made.

Development and Application of a
Neutron Spectrometer

RESEARCHERS: ASSOCIATE PROFESSOR MARTIN E. NELSON AND PROFESSOR PETER F. WIGGINS

SPONSOR: NAVAL SURFACE WEAPONS CENTER

The USNA Neutron Spectrometer system consists of a their different rise times. The system was used to
NE-213 scintillation detector, various amplifier and determine the neutron energy spectrum from the
delay circuits, a multichannel analyzer, and several following sources: a 14 MeV neutron generator, a
computer programs which convert the neutron data Californium-252 neutron source, and a Plutonium-
into usable neutron energy spectrums. A dual Beryllium neutron source. The results to date compare
parameter system was used. This system enabled the favorably with the experimental results of others in
researcher to separate gamma rays from neutrons by the field.

Improving Boiling and Condensing Heat
Transfer in Refrigeration Systems

RESEARCHER: PROFESSOR BRUCE H. RANKIN

SPONSOR: DAVID TAYLOR NAVAL. SHIP RESEARCH AND

DEVELOPMENT CENTER, ANNAPOLIS

This task involved doing the background research needed ed. From this a bibliography of 250 applicable papers
for improving the performance of retrigeration and air was assembled. Short papers were prepared on these7
conditioning systems on naval ships. Over 2000 titles and subjects: "Plate-Fin Heat Exchangers," "Improving Con-
150 papers on the subject ot heat transfer were examin- densation," and "Improving Evaporation."
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Results of Oil Separation Analysis Program
RtFS:AI ,t(R: ASSOCIATE PROF-ESSOR CI "t DL C. Ri(. iARI)
SPONSOR: DAVID TA iOR NAVAl SHIPRIS-ARC II ANI)

DEV oPMENT CEN TER, ANNAPOI 1s

One method for removing oil from an oil water mix- To date, only limited analysis ot the physical
ture is to use a gravity, parallel-plate separator, whose phenomena that describes the operation of gravity
operation depends on the differences in the specific parallel-plate, separators has been performed. One
gravity of the fluids to be separated. To enhance the research ettort has led to the development of a corn-
operation of this separator, banks of vertical and or puter program for predicting the concentration ot oil . -

horizontal plates are used to coalesce the oil and allow in the output stream for variations in the inlet condi-
it to rise in large bubbles to an upper chamber, where tions, separator geometry, separator size, mean oil
it is removed. droplet size, etc.

Turning Diameter Tests of the Swath T-Agus Models
RESEARCHERS: ENSCN JAMES R. RIGHTER, USN, ANt ASSOCIATE PROFESSOR HOWARD CHATTtERTON

SPONSOR: NAVAl SEA SYSTEMS COMMAND

Two small waterplane area twin-hull (SWATH) ship developed, and the models were outfitted with self-
configurations were tested in the McDonough Hall propulsion. Resulting data were presented to Naval
training pool to determine their turning diameter. A Sea Systems Command personnel to provide a quick
technique using overhead photography was check on computer predictions of tactical diameter. ff,

Closed Cycle Propulsion System Gas Management
RESEARCHER: LIEUTENANT COMMANDER ACE J. SARICH, USN

SPONSOR: NAVAL COASTAl. SYSTEMS COMMAND

Underwater propulsion is, at present, limited primarily (a) the direct absorption of CO, by sea water by using
to nuclear power and battery systems. The standard a scrubbing tower with sea water as the absorbent,
Otto or diesel cycle can be made to operat, in a and (b) the use of membrane technology for the
closed loop with proper gas management. k.O, must separation of CO, from the exhaust gas. The second
be removed if the system is to be operated tor ar'y ex- method mentioned will be investigated in the tall ot
tended period. Two methods are under investigation: 1983 as a midshipman research project.

Wave Powered Desalination
REStIM( tIER: LIETENANT COMMANDER ACE J. SARICt, USN

SIONsOR: NAVi Ac AIDI-MY RESEARCH COUNCIL. ANt THE UNIVERSIT OF DIlI AtAIE

Wave powered desalination systems have the potential to specific areas are currentlv under investigation: I the
produt treh water trom seawater at 10% to 50% of design of a salt water hydraulic spool valve or cise' with
the ost, ot the most e onomical present day desalination a saltwater booster pump. and (2) the analysis ot fluid
pros, Fhu basic ,vstem consis ot a wave driven flow over notches in a very narrow channel. The results
buoy xhi h drives a pump which supplies pressurized are to be applied in the design of a ringles, piston for salt
%%ater to a rvvers- osmosis desalination element. Two water pumping.
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Swim Fin Analysis
RES.ARC.It: LIt TENANT COMMANI)ER Ac I- J. SARICH, USN

SIONSOR: NAVAI SURFACE WEAIONS CENTER DAHIGREN

This is an on-going midshipman research project. A are also analyzed. Midshipmen have tested the tins for
wide selection of commercially available swim fins are comfort, power, and durability. A body of data is be-
being analyzed. Fins are categorized and tested in the ing developed from which optimum hydrodynamic
120-ft tow tank and performance measured. Materials characteristics will be obtained.

Permeable Membrane Helium Reclamation
RESEARCHER LIEUTENANT COMIANDEI ACE J. SARICH, USN

SPONSOR: NAVAL SURFACE WEAI'ONS CENTER, DAHI.GREN

To date, four permeators have been tested and evaluated have excellent characteristics. The next step is to incor-
for use in the reclamation of helium from divers porate the new permeators into an existing hyperbaric
breathing gas. The permeators currently being evaluated chamber for further testing and modification.'

Unmanned Surveillance Platform
RESEARCHER: LIEUTENANT MICHAEl C. TRACY, USN

SPONSOR: NAVAL SEA SYSTEMS COMMAND.

The Navy continues to be affected by a decrease in niques will be utilized as prime sources of power.
available manpower, a limited number of ships, and The design objectives for the project are: (a) build

rising construction, fuel, and manning costs for the and operate a SWATH model capable of a minimum
foreseeable future. This project explores the of one week operation using energy recovery devices
technology applicable to the design of a remotely to provide power; (b) install an instrumentation
operated, unmanned platform for open ocean system for recording of environmental data, with
surveillance, either storage or transmission capability; (c) incor-

The concept is that of a Small Waterplane Area porate the ability for wind and solar energy recovery,
Twin Hull (SWATH) platform which can be placed at and explore the usE of wave energy recovery tech-
sea by a larger vessel, and left to conduct surveillance niques; and (d) size the vehicle to allow a 200-pound
operations for an indefinite time. The vehicle would technician to board and service equipment with the
monitor its own position and, upon command, pro- model in the w~ater.
ceed under its own power to another position and Construction of the base platform is completed.
maintain station. The platform would monitor ocean Electrical contro, system design is in progress with in-
areas by means ot passive sensors. The platform sup- stallation of equipment on the platform scheduled for
port systems would be capable of quiet operation to early summer. Testing of the vehicle on the Severn
avoid interference with the surveillance system. Wind, River is schedoled for late summer.
solar, and possible ocean wave energy recovery tech-

- 5'-
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Independent Research

Computer-Aided Design and Manufacture of
Marine Propellers

RESEARCHERS: PROFESSOR RANIESWAR BHATTACHARYYA, ASSOCIATE PROFESSOR THOMAS J. LANGAN, ET AL.

This study presents a computer-aided design and details of the methods, the computer techniques are

manufacturing method for marine propellers that can independent of the design method and computer hard-
be executed on a microcomputer based system and ware. A designer can utilize them with any method or

*can be adapted to an individual designer's particular computer hardware available to him. ,
requirements. Conceptually, the researchers approached During the design phase the various sources of data
the development of the method from the point of from which to develop the initial propeller are discussed.

*view of the designer and not that of a researcher or a In addition, methods for modifying the sections and the
computer enthusiast. The computer is used for hydrodynamic basis for the modifications are given. A
calculations, data retrieval, plotting routines, and con- brief overview of structural considerations is also
trolling machine tools. It does not replace the designer presented and a discussion in some depth is presented on
but provides him with the information necessary for several mathematical surface representation techniques.
design decisions. Rather than use the most eloquent Following a brief discussion of the computational hard-
mathematical treatment of the propeller, models have ware utilized for the work described herein is a descrip-
been chosen which are adequate for design purposes tion of the numerically controlled process used to create
and which should be familiar to designers in some the example propeller.
form. Although the individual programs depend on
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Research Course Projects

Cleaning Stack Gases on Coal Burning Ships
RESEARCHER: MIDSHIPMAN i/C DARREN ANDERSON

ADVISER: PROFESSOR B3RUCE H. RANKIN

All uses of coal on large ships were researched. An
excellent paper on coal burning problems and possible
methods of alleviation was written.

Measurement of Shielding Coefficients
with A Neutron Spectrometer

RESEARCHER: MIDSHIPMAN I/C SCOTT W. BELL

* •ADVISER: ASSOCIATE PROFESSOR MARTIN E. NELSON

The objective of this project is to measure the both the rise time and the energy of each event. A Pu-
attenuation coefficients ot various shield materials Be (Plutonium-Beryllium) source will be examined for
with different neutron sources by the use of a neutron its neutron spectrum and compared with data from
spectrometer. This semester the emphasis will be on the USNA 14MeV neutron generator and the USNA

the design of the neutron spectrometer. The Cf25 2 (Californium) source. The project has been
spectrometer consists of a NE-213 scintillation completed and the results were presented at the
detector, various amplifiers and delay circuits, a American Nuclear Society Student Conference at the

multi-channel analyzer, and several data reducing University of Virginia in Charlottesville, Virginia, 22
computer programs. This system is unique in that it is April 1983.
a dual parameter system, simultaneously measuring

Feher Cycle for Submarine Propulsion
RESEARCHER: MIDSHIPMAN 1/C JOSEPH M. BERGEN

ADVISER: PROFESSOR BRUCE H. RANKIN

Feher Cycle uses CO2 in the super critical range. By efficient than either. However, the cycle must be

selecting proper temperature and pressure, the cycle closed. The researcher consulted the inventor and
can be made so that pump work is similar to the developer of the cycle for information and then ran
Rankine cycle values and regeneration is similar to the calculations for sizing such a plant for a small

Brayton Cycle values. Net result is a cycle more submersible.

Resistance Tests of the U. S. Coast Guard
210-Ft Medium Endurance Cutter

RLSLAR( tI1RS: MIDSHIPMEN I C DENNIS BI-VIN(.TON AND KrRr I. KAMNIMI R

AI)VISER: ASS(x'IATt PROFESS;OR HoV,;ARI) A. CHtAT IER ION

The U. S. Coast Guard's 210-toot Medium Endurance contigurations were also tested with a stern wedge in

Cutter is approaching mid-life renovation. Model tests an attempt to improve speed.

were conducted to evaluate modifications which might Results of these tests were presented to the
-'.p improve its perFormance. Model tests For resistance Chesapeake St lion oF the So ietv ot Naval Art hiltits

were conducted at three displacements with the ship in and Marine Engineers.

- its existing, and a lengthened, contiguration. Both
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Underwater Navigation System
RESEARCHER: MIDIStIIrIEN I C WHIT)moRE S. BLTIS ANDI MARK R. K.-I NIIA(. II

AI)VISER: LIEUTENANT COMMANDER A( 1 1. Sxlc It, USN

An underwater navigation system consisting of two conditions of poor visibility. The system, being

master/slave transmitters and a hand-held receiver are developed in conjunction with the Electrical Engineer-

under development. The system will enable the diver ing Department, will use LORAN technology.

to accurately navigate/search an underwater area in

Wave Forces on a Vertical Pile
RESEARCHER: MIDSHIPMAN 1 C BRUCE F. DAMMEIER

ADVISER: ASSOCIATE PROFESSOR THOMAS H. DAWSON

The objective of this work is to measure the forces ex- with published coefficients derived from oscillatory R

erted on a vertical 2-inch diameter pile by waves of (non-wave) experiments at the Naval Postgraduate
varying heights and periods and determine appropriate School and with results at the Naval Academy in a

drag and inertia coefficients for use in engineering previous Trident Scholar project concerned with wave
wave-force formulas. The results will be compared forces on an off-shore test structure.

Underwater Diver Communication System
RESEARCHERS: MIDSHIPMEN I/C GEORGE M. FERRIS AND GARY R. REIVES

ADVISER: LIEUTENANT COMMANDER .,'CE J. SARICtI, USN

A diver to diver communication system for use by consisting of a bone conductor earphone microphone.
SCUBA divers is being refined from a previous mid- battery power amplifier, and magnetically coupled
shipman project in conjunction with the Electrical hard wire communications line. The device would

Engineering Department. The system, as envisioned, allow SCUBA divers to communicate underwater
will be an inexpensive, simple communication device without putting acoustic energy into the water.

Evaluation of A Wave Energy Converter
RESEARCHERS: MII)SHIPMEN i/C EDWARD D. HAlIIN, TIMOTHY F. HEAIEY, AND MICHAHl L. SMITH

ADVISER: PROFESSOR MICHAEL E. MCCORMICK

This project dealt with the performance evaluation of was again observed. The purpose for testing vertical

a wave energy converter. The converter used was an pontoon motion due to wave action is to prove that
exact scaled-down replica of the original system. Two the motion of the leeward pontoon remarkably
identical 1/25th scale pontoons were joined end to end decreases with increased wave frequency. The original
by a bearing and hinge system designed for reducing project consisted of testing the McCabe wave energy

frictional energy losses to a minimum. The pontoon pumps. Through the motion ot the pontoons the
system underwent a series of tests in the large towing piston-type pumps would be driven, resulting in the
tank. A Pierson-Moskowitz wave spectrum with an development of water pressure head and volumetric

average wave height of three inches was generated. flow. The pump efficiency is then based upon the

The vertical displacement of each pontoon bow was amount of head and volumetric tlow developed. Due
recorded. A random sea was created by the wave to complications, the McCabe Pumps arrived too late

generator and vertical motion o the pontoon system and could not be installed in the pontoon systel.
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Evaluation of Crevice Corrosion in Nickel-Copper
Alloys in Seawater O

RESEARC iER: MIDSHtIPMtAN 1 C GAMi Htoiiso
ADVISER: ASSOCIATE PROFESSOR EL'.[:Ni H. KIN I sk

The objective of this project is to study the effects of conducted in the Severn River and will cover a period
crevice corrosion upon various nickel-copper alloys ot at least eight weeks, so that the ettects ot time can
including Monel (70:30 Ni-Cu). Early in this semester, be observed. The final report will contain the results
while the necessary platforms are being constructed, and analvsis ot the experiment, a summary ot the
research will be conducted at the David W. Tavlor information found at DTNSRDC. and conclusions on
Naval Ship Research and Development Center as to the susceptibility ot nickel-copper alloys to cre-
their work on crevice corrosion and the suitability of \'ice corrosion, and whether the corrosion is being
Monel for naval use. The experiment will consist of driven by metal-ion or oxygen concentration cell
various flat panel specimens with numerous crevices corrosion.
created by grooved washers. This experiment will be

Development of Neutron Spectrometer
RESEARCHER: MIDSHI'MAN I C THOMAS H. HoDGSON

ADVISER: ASSOCIATE PROFESSOR MARTIN E. NELSON

The object of this project is to continue research from energies, including those from a 14 MeV neutron '.

the Fall 1982-1983 semester in the development of a generator, 4 MeV neutrons from Beryllium and
neutron spectrometer to measure neutron energy Plutonium sources, and fission energy neutrons from a ,
distribution. The spectrometer will then be used to Californium source.
determine attenuation coefficients for various shielding This project has been completed and the results

materials. This will be done through the reduction of were presented at the American Nuclear Society
experimental data collected using the neutron Student Conference at the University of Virginia in
spectrometer. Neutrons involved will be of various Charlottesville, Virginia, 22-23 April 1983. " "

Resistance Tests of a Diver
RESEAR( tERS: MIIDStIPMEN I C STEPHEN G. MARR, DONALD L. HEIKEN, MICHAEL E. SMITt, AND STEVEN YOUNG

ADVISER: ASSOCIATE PROFESSOR HOWARD A. CIIATTERTON

This project was conducted to evaluate the resistance device was modified for use in the 120-foot towing 41,
of tree swimming divers with varying equipment tank in the USNA Hydromechanics Laboratory. A
configurations. A similar midshipman project, diver was towed and resistance measured in the
conducted the previous year, did not have adequate following configurations: (a) swim trunks, (b) wet h.
control ot the diver's attitude in the water. A towing suit, (c) single air tank, and (d) double air tank.

Zero Speed Motions Comparison of Two and
Four Strut Swath Ships

R SI LAR( 1i R'S: MIIDSIIIAIIFN I C lot IN PIII. RSON ANID BR A+ DI F) Vol I IF

AI)V IstR: Assoc IA ri PR ):l.ssoR Hot%\ ARI A. Ct !.T I RTON

The Coast Guard is inve,.igating the utility ot a small tions at the beam were also re(orded. These data were
waterplane area twin hull ship for buoy tending. Two used to eValuate a computer program by which
possible ship contigurations were dynamic ally motion records are differentiated twice to obtain
modelled and tested in waves in the 1 lydromechanics acceleration. The resuhs were presented at a meeting
l.aboratory's 380-hoot towing tank. l)v k edge motions ot the Chesapeake Section ot the Society ot Naval
at the bow and beam Were measured, and a.c (helera- Architects and Marine Engineers.
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Freeing Forces for Stranded Ships
RESEARCHER: MIDSHIPMAN 1/C MICHAEL R. MUNDT

ADVISER: ASSOCIATE PROFESSOR THOMAS H. DAWSON

This research involves measurements of the forces agrbund, contact area and soil cohesion and, ultimate-
needed to free small-scale ship models grounded on ly, improve the Navy's ability to predict the freeing

clay bottoms. The objective is to determine the rela- forces needed for ships grounded on clay (muddy)
tionship existing between freeing force, weight bottoms.

Development of Theoretical Damaged Ship Stability
Calculations - Part II: Satisfaction of Intact and

Damaged Stability Criteria
RESEARCHER: MIDSHIPMAN 1/C DON W. NOBLES

ADVISER: PROFESSOR RAMESWAR BHATTACHARYYA

This semester's research was a continuation of last determined for equilibrium in a wave. The wave had

semester's theoretical calculations for damaged stabil- its crest at the amidship section of the box-shaped
ity. The work for the second semester began with the lighter, which was employed for simplicity in all of
use of a second method for the calculation of the the semester's calculations. (The box-shaped lighter is
damaged ship's stability in waves. Using this 3P/3 Z of the same dimensions and damage as the lighter used
method, which involves partial differentiation of the for last semester's calculations.) This method yielded ,,

, wave pressure equation to yield the pressure distribu- results which were exactly equal to last semester's
tion on the hull, the trim and heel conditions were more conventional but more tedious method.

Dynamic Responses of Offshore Structures
RESEARCHER: MIDSHIPMAN 1/C DONALD P. REIS

ADVISER: ASSOCIATE PROFESSOR THOMAS H. DAWSON

This research involves measurements of the dynamic methods for predicting dynamic response, and (2) to
- deflection of a small-scale test structure in waves of determine drag and inertia coefficients for comparison

. varying heights and periods. The objectives are (1) to with existing published data. .

determine the adequacy of existing engineering

Pneumatic Wave Energy Conversion
a.:%

RESEARCHER: MIDSHIPMAN l/C DAVID W. SABA

ADVISER: PROFESSOR MICHAEL E. MCCORMICK

% This project dealt with the pneumatic wave energy con- in the cylinder, wave heights outside the cylinder, and
version capture chamber. An eight-foot cylinder fixed in air velocity exiting the cylinder. The final test used a
the 380 foot wave tank at the U. S. Naval Academy was Bretcschnieder wave spectrum. All data were analyzed to
used. A series of waves were run against the cylinder determine the performance ot this partkular wave' energy
with data being collected on pressures and wave heights conversion device.

-.'d
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Publications

.-*.: BOCK, Arthur E., Professor Emeritus, "U. S. Naval DAWSON, Thomas H., Associate Professor, co-
Academy Dairy Farm Energy System Maintenance author, "Preliminary Studies of Line Pull Needed to
Program Development," Division of Engineering and Free Stranded Ships," Division of Engineering and
Weapons Report EW-29-82, November 1982. Weapons Report EW-23-82, September 1982.

The report gives historical background supporting the Preliminary results of small-scale model studies on
need at the U. S. Naval Academy Dairy Farm for an stranded ships are presented. Tentative freeing-force
energy system maintenance program and includes the relations for ships stranded on sand and clay bottoms
initial increments of an energy system maintenance are proposed, based on these studies. For sand
program. bottoms, the relation is the usual friction equation,

with a coefficient of friction of 0.38. For clay
bottoms, a similar friction relation is found to hold

CHATTERTON, Howard A., Associate Professor, when the weight aground divided by contact area is
"U.S. Coast Guard Wind-Class Replacement less than about 64 percent of the soil cohesion. The
Icebreaker," Marine Tcchnologt, 19 (October 1982), friction coefficient in this case is about 1.6. For values
387-399. of weight aground divided by contact area greater
.The general requirements for a wind-class replacement than 64 percent of the cohesion, the freeing force does

icebreaker are presented. The design of the vessel with not obey a friction relation, but rather is proportional

these requirements are also presented together with a to the contact area, the proportionality factor being

discussion of the icebreaker synthesis model which the soil cohesion.

was used to identify the design problem solution. The
b chief characteristics and some of the features of the JOHNSON, Bruce, Professor, and Thomas C.

design are included. GILLMER, Professor (retired), Introduction to Naval"

Architecture, Annapolis: U. S. Naval Institute Press,
1982.

DAWSON, Thomas H., Associate Professor, Offshore
Structural Engineering, Englewood Cliffs, New Jersey: The engineering fundamentals of naval architecture
Prentice-Hall, Inc., 1983. are emphasized in this basic textbook. The book

develops such topics as ship geometry, strength, and
* This book is intended primarily as an introduction to stability, submarine-hydrostatics, ship hazards and

the structural engineering of fixed offshore platforms vulnerability, and ship hydrodynamics. This
and deals with basic structural theory as well as those generously illustrated volume includes numerous
aspects, such as wave loading, pile support, and example problems and suggestions for additional
dynamic response, that are of special importance to study. A concise overview of the technical aspects of
the subject. ship design, it is useful both as an undergraduate text

The presentation is developed entirely from fun- and as a convenient reference for professionals

damentals acquired from basic undergraduate courses concerned with the design of naval vessels.
in engineering mechanics. The mathematical level is
similarly limited to that obtained in conventional

% calculus and differential equations courses. MAYER, Robert H. Assistant Professor, co-author
Throughout the book, discussions of theory are "Coping with Uncertainty in Unit Price Contracting,"

Journal of the Constructioni Div'ision,, ASCE 108followed by numerical examples designed to clarify (September 1983), 379-389.
details and illustrate proper applications.

A general introduction is followed by chapters on Unbalancing of unit price proposals is widely used to
the structural theory of trusses and frames, the improve cash flows and the competitiveness ot a

- environmental loadings that can exist on otfshore tender. Such practices can alter a contractor's risk
platforms, the static analysis of offshore structures, favorably or otherwise, This paper is concerned with
and analysis of foundations ot such structures. A final selecting unit prices which a(hieve a balance between
chapter includes more detailed topics, such as time- maximizing the present worth oit protit and
dependent joint loadings trom wave torces, multiple- minimizing potential (ontrat tor loss due to quantity

O degree-of-treedom dynamic analysis, dynamic mis-estimates. A quadratic programming model i, r
- resp, -e to irregular random seas, and response of devised to determint' optimal unit prices and an

offshore structures to earthquake loadings. examph' illustrates features ot implementation.
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McCORMICK, Michael E., Professor, co-author, McCORMICK, Michael E., Professor, 'Evolution of
"Pneumatic Wave Energy Conversion." Proccedin's o(f an Ocean Engineering Mechanics Course," Pro,'1,iiizg'.

the United States China Enery, Resource and En- of the ASEE Animal Confcrc'ic. 1083 Vol. 2,

viromnent Symposium, November 1982. 655-657.

Wave energy conversion using the pneumatic system The evolution of the Ocean Engineering Mechanics

is discussed. The performance of the system is shown (OEM) course at the United States Naval Academy is
to be optimized by both tuning to a desired wave discussed. In fourteen years the course has expanded

period and impedance-matching. The desired wave from a concentration on monochromatic wave

period may be either that of the local swell or the mechanics to a coverage of mechanics in both regular

period corresponding to the peak of the wave energy and random seas. The course as it is now taught is
yis shown to be an im- described along with the background and sperialized

spectrum. Air compressibilityishontbea m
portant factor in the tuning process. By reducing the ancillary courses which support the OEM course.%

air volume above the oscillating water column, the
natural period of the system is reduced. McCORMICK, Michael E., Professor, co-author, "Air

The turbine system found to be most suitable to Driven Counter Rotating Wave Turbine: Modeling
the pneumatic system is the McCormick counter- and Test Development," Procecdinigs of the 5th Miami
rotating turbine. Since the turbine operation is un- International Conf'rence on Alternative Envr',,y
affected by changes in flow direction, it requires no Sources, 1983.
rectifying flaps or valves which are subject to fouling. A prototype Pneumatic Wave Energy Conversion

(PWEC) device that utilizes a wave-compressed air supp-
McCORMICK, Michael E., Professor, "Analysis of ly coupled to a pair of counter-rotating turbines has been
Optimal Ocean Wave Energy Conversion," Journal of built. Each turbine shaft has a fixed rotation direction,
Waterway, Port, Coastal and Ocean Engineering, 109 and a gearing system is used to combine the output and
(May 1983), 180-198. drive an electric generator. The Johns Hopkins Universi-

ty's Applied Physics Laboratory (APL) has performed
The performance of two single degree-of-freedom systems engineering analyses of the prototype PWEC
systems - the heaving vertical circular cylinder and device in order to prepare for a proposed at-sea test. As
the vertical oscillating water column - are a result of these analyses, required modifications and ad- -
theoretically studied. The systems are optimized by ditions to the existing PWEC prototype unit, equipment
using impedance-matching at the design frequency. and control systems have been specified and necessary
This frequency is that of the peak of the wave energy characterization and preinstallation testing requirements
spectrum in a wind generated sea. The results show determined. A numerical model of the combined hydro-

and thermodynamics of the PWEC capture chamber has
that the optimized iystem acts as a strong antenna, been developed and predictions of resonance frequency
attracting significantly more wave power than is and amplification factor of the oscillating water column
incident in its body dimension. As the diameter of the in the capture chamber have been compared with a
system is increased, the draft of the device is de- limited amount of experimental data. The model
creased. Thus, there is a size limit for each design sea. demonstrates resonance with predictions that are in
Furthermore, there is also a lower limit of the qualitative agreement with the data. The numerical
diameter of the device operating in restricted waters, model has been used to study the generated power as a
Because of the strong antenna effect, relatively small function of the capture chamber geometry and wave
systems can be effectively used, making the optimized resource parameters, and to make performance predic- N
wave energy conversion system cost effective. tions for a potential ocean platform test at Point Mugu,

California. System operational requirements and pcrtor-
mance estimates are presented and discussed.

McCORMICK, Michael E., Professor, "The Deter-
mination of the Directional Spectrum from Cross-
Correlation Wave Measurements," Division of NEHRLING, Bruce C., Associate Protessor, o-editor.
Engineering and Weapons EW-14-83, April 1983. "Computer Applications in the Automation of
The method of determination of the directional spec- Shipyard Operation and Ship Design, IV," Pro-
T t e in e t sceedings of the IFIP IFAC Fourth lnteppiatioiail Co"l-
trum of a wind-generated sea using the results of fer'u'e. North Holland Publishing Company, Amster-
cross-correlation measurements is described. From dam. The Netherlands, 1Q82,

sparse correlating data, a mathematical form oi the
cross-correlation function is assumed. The convolu- ICCAS '82 is the fourth in a series ot tri-annual (on-
tions of the function result in an expression for the ferences on the interrelated subjects ot .omputer-aided

N directional spectrum in which the spreading function is ship design and (omputer assisted ship produation.
a function of both direction and frequency. The three previou, (onfeiences were held
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in Japan (Tokyo, ICCAS '73), Sweden (Gothenburg, A hypothetical reliability parameter is an estimate o-

ICCAS '76), and Scotland (Glasgow, ICCAS '79). The the future value ot reliability the paramreter will have -

purposes and eventual results of these three con- it a given improvement project is implemented. The

ferences were to provide the international maritime differences in the historical and hypothetical reliability

community with a forum for the exchange ot ideas, parameters show the resultant increase in plant

experiences, and future expectations for the applica- equivalent availability factor that results trom the im-

- tion of computers to ship design and construction. provement project under study.

The goal of ICCAS '82 has been to continue this im- Included in this paper are a description ot the data
portant service. requirements ot AIM, the most pertinent AIM equa-

tions, and a discussion of the seven steps needed to
perform an AIM analysis. Using GADS-type data and

the AIM equations, an example is presented that
NELSON, Martin E., and Clyde C. RICHARD, shows the increase in plant equivalent availability tac-
Associate Professors, "The Availability Improvement tor resulting from an improvement project. Combining
Methodology - An Overview," 10th FDM, RAM Con- this calculation with a cost benefit analysis, a utility
ference, Montreal, Quebec, Canada, 24-27 May 1983. engineer can evaluate the merits of this improvement

In recent years, the subject of utility power plant pro- project.
ductivity and reliability has received significant atten-
tion from the federal and state agencies and from RICHARD, Clyde C., Associate Protessor, ct. al.,
within the utilities. As part of its program to help im- "Seawater Biofouling Countermeasures for Spirally
prove electrical power plant productivity, the U. S. Enhanced Condenser Tubes," I.CHEM.E Symposium
Department of Energy (DOE) has developed a Series No. 75, 22-23 March 1983, England, 200-211.
methodology for evaluating productivity improvement
projects. This paper presents a simplified overview of The effect of condenser tube surface enhancement on

this methodology called the Availability Improvement biofilm accumulation and heat transfer was evaluated

Methodology (AIM), which provides a systematic ap- for stainless steel (AL-6X) and pure titanium (CP-2)

proach for prioritizing plant improvement projects. tube material in natural seawater. Both smooth and

Combining the results obtained from AIM with a spirally grooved enhanced tubes were installed in elec-

cost,'benefit analysis, a utility engineer can evaluate trical heat transfer monitoring devices which provided

the merits of perspective plant improvement projects. real time digital measurements of biofilm resistance
under simulated condenser conditions. Biotouling rates
were determined for equal pressure drop and equal

NELSON, Martin E., and Clyde C. RICHARD, velocity conditions between the smooth and enhanced

Associate Professors, co-authors, "The Availability tubes. A series of tests for three seawater cooling
Improvement Methodology (AIM) for Evaluating velocities demonstrated the effectiveness ot fresh-water
Power Plant Improvement Projects," 1982 Joint Power lay-up, high-velocity flushing, and chlorination clean-
Conference, Denver, Colorado, October 1982. ing.

The Availability Improvement Methodology (AIM)
presented in this paper describes a method for RICHARD Clyde C., Associate Professor. Results of-

calculating the increase in the power plant equivalent Oil Separation Analysis Program," Division ot Engineer-
availability factor resulting from a proposed improve- ing and Weapons Report EW-5-83, January 1983.

ment project. AIM uses the recently developed IEEE
definitions, along with other reliability parameters for One method for removing oil from an oil water mixture
establishing unit availability and performance. Addi- is to use a gravity, parallel plate separator whose opera-

tionally, AIM calculations are based primarily on data tion depends on the ditferences in the specitic gravity ot
being collected for the Generating Availability Data the fluids to be separated. To enhance the operation o0
System (GADS) of the National Electric Reliability this separator, banks of vertical and or horizontal plate,

Council. Many utilities are presently collecting equip- are used to coalesce the oil and allow it to rise in large
ment outage data on the GADS Performance and bubbles to an upper chamber where it is removed.
Event Report Forms. This data, it properly developed, To date, only limited analysis ot the physial
is suticient for performing AIM calculations, phenomena that describes the operation ot gravity.

Once collected and sorted, this data is used to parallel-plate, separairs has been performed. One
develop reliability parameters describing past plant research effort has led to the development ot a Lomputcr .-
operation. Based on assumptions concerning the effect program for predicting the concentration ot oil in the"
ot a specific improvement project to increase plant output stream for variations in the inlet condition.,
production, hypothetical reliability parameters are separator geometry, separator si/, mean oil droplet 'iz"

developed and compared to the historical parameters. etc.
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SARICH, Ace L., Lieutenant Commander, USN, "Ap- SARICH, Ace I., LhCutenant Commander, and Edward
plications of Permeable Membranes as Carbon Diox- H. KIDERA, Instructor, 'Permeable Membrane
ide Scrubbers," in The Chatacterization of CO. Al7- Recovery of Helium from Diving Gas," Z'o,','iih, 0
;oibiis Agents f(or Life Support Equipenct New fropti ,ttnatimil I)i,,ing Sillo,imo t New Orleans,
York: American Society of Naval Engineers, 1982, pp. Louisiana, 7 February 1083, 80-100.7 '," lQ7-2o8. -

Helium can be reclaimed from waste-diving gas by using

The problem of carbon dioxide in breathing gas is a small reliable device called a gas penneator. Helium is
S.- described and the potential for permeable membrane enriched by means of a thin membrane through which

separators, or permeators, for carbon dioxide removal helium permeates substantially faster than oxygen, .
(scrubbing) is presented. Basic membrane theory, nitrogen, and a number of othtr contaminants. High

S-permeator design, and the use of permeators in quality helium is retained and other gases are exhausted.
cascade systems is discussed. Gas selectivities and Basic permeator theory and design criteria area
permeabilities for candidate membranes are presented presented. Spiral wound cellulose acetate permeators

in tabular form. Potential permeable membrane ap- were analyzed for helium enrichment. Helium selec-
plication is looked at in the areas of collective protec- tivities, flux rates, pressure ratios, and eficiencies were
tion shelter (citadel systems). submarine atmosphere determined. The permeators were incorporated into a
control, air recompression and treatment chambers, proposed reclaim system and approximate system costs
saturation diving systems, self-contained breathing determined. Results indicate that permeators otter a sim-
systems, and underwater habitats. pie, economical means of helium recovery.
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Presentations
I

DAWSON, Thomas H., Associate Professor, "Elastic LLOYD, Adrian R.I.M., Visiting Re'ar h liot'-,"
and Visco-Elastic Solutions to Wave-Induced Sub- "Ship Motions, Wind, and the Helicopter. t'SN.\
bottom Movements," Research Conference on Sigma Xi Club. Annapolis, 1o February 1083.
Seafloor Stability of Continential Margins, Bay St. "
Louis, Missouri, 12-15 October 1982.

METCALF, lohn T., Associate Protessor. Recent Ad-
vances in Underwater Surveys for Extension of Time

LLOYD, Adrian R.J.M.. Visiting Research Professor, Between Drydocking," Spring Meeting Star Sym-
"Progress Towards a Rational Method of Predicting posium, Society of Naval Architects and Marine
Submarine Manoeuvres," RINA International Sym- Engineers, Washington, D.C., 7 April 1Q83.
posium on Naval Submarines, London, May 1983.

SARICH, Ace J., Lieutenant Commander, et. al.. An

LLOYD, Adrian R.I.M., Visiting Research Professor, Overview into Submarine CO: Scrubber Develop-

"Deck Wetness Experiments," 20th ATTC, Stevens In- ment," ASME Winter Meeting, Phoenix, Arizona,

stitute of Technology, Hoboken, August 1983. November 1982.

LLOYD, Adrian R.I.M., Visiting Research Professor,
"Deck Wetness Research," USNA Hydromechanics
Laboratory Seakeeping Seminar, Annapolis, 13 Octo-
ber 1982.

.it

- b o

.* ,.* . .



- ,.. ~rn.

* 0

1 0

S

I Si

S

* S

* 5

10 S

S

0

.-. ~-.



DEPARTMENT OF

Weapons and Systems
Engineering
PROFISSOR CHARLES F. OLSEN

( 11 A I R IA N .

he Weapons and Systems Engineering

an environment in which research

sional growth of the faculty and out-
nmidshipmen flourish. Such research, in

addition to keeping both faculty and midshipmen

abreast of today's rapidly advancing technology,
ultimately improves the academic environment by

* providing examples of, and solutions to, existing
problems. Where research is based on problems
posed by the U. S. Navy, the association causes
the academic environment to be more relevant to
the professional development of midshipmen.

*Faculty research is regularly undertaken by
* nearly all civilian members of the Weapons and

Systems Engineering Department and on occasion
by some military members as well. Funding for
research activities is available from several
sources, including grants or contracts from
various federal agencies as well as funding support
from within the Naval Academy. Current con-
tracts have been made by faculty members with
the Naval Surface Weapons Center at White Oak
and Dahlgren. Excellent faculty and midshipmen
research relations have additionally been
established with the David W. Taylor Naval Ship
Research and Development Center. Annapolis

4 Laboratory.
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" Sponsored Research

AEGIS Doctrine Study
RESEARCHER: ASSOCIATE PROFESSOR C. GEORGE BROCKUS
SPONSOR: NAVAL SURFACE WEAPONS CENTER, DAHLGREN ."

In the AEGIS combat system, the decision-making because it is quite complex and interdependent, it is

procedures have become very rapid and parallel in very difficult to fabricate and judge for completeness a
nature. In many cases human intervention takes the set of doctrine statements.
form of forbidding actions recommended automatical- As a result of an intensive study of the systems and

_ ly by the computers in the various components of the their doctrine capability, it has been decided to build a
system. Each of the three main components, the Radar functional simulation of the AEGIS Combat System, and
system, the Command and Display system, and the to evaluate the performance of sets of doctrine
Weapons Control system, has its own computer con- statements utilizing a new technique from the field of Ar-

- trol system, and each processes a set of IF (Conditions tificial Intelligence known as Genetic Algorithms. This ef-
are met) THEN (Take the appropriate Action) doc- fort will continue into Fiscal Year 1984, with the Simula-
trine statements. Since that facility is new, and tion to be programmed in the new DOD HOL Ada.

Magnetoelastic Strain Gauge
RESEARCHERS: ASSOCIATE PROFESSORS ROBERT DEMOYER, JR. AN) E. EUG;ENE MITCHFI".

SPONSOR: NAVAL SURFACE WEAPONS CENTER, WHITE OAK

Magnetoelastic ribbon is a metallic substance with no around the ribbon. Experimental results have shown v

crystalline structure. When annealed in a magnetic the ribbon to act as a strain gauge with a gauge factor
field, it attains a strong coupling between mechanical three orders of magnitude greater than that of a

and magnetic properties. Stress applied to the ribbon typical resistive strain gauge. On-going research is be-
produces a change in magnetic permeability, ing conducted to eliminate undesirable drift apparently
measurable as a change in inductance in a coil wound due to the ribbon bonding agent.

Application of Stochastic Optimal Control
to Networks

RESEARCHER: ASSISTANT PROFESSOR RICHARD V. HOUSKA
SPONSOR: NAVAL ACADEMY RESEARCH COUNCIl

A statistical approach to solving network routing problems shortest path can be transformed into one ot finding an
is investigated. By relating distances between nodes in a optimal control. This method of finding an approximate
network to transition probabilities in a discrete state, solution to the shortest path problem can be programmed
discrete time Markov Process, the problem of finding a easily on a digital computer and is numerically efticient,
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Power Line Carrier Systems
RESEARCHER: ASSOCIATE PROFESSOR OLAF N. RASK

SPONSOR: NAVAL SURFACE WEAPONS CENTER, DAHLGREN

Power line carrier systems are intended to be used to as transmission channels. The three phase power lines
replace dedicated signal lines in transmitting control support two modes of propagation. One is termed the
signals around a ship. This concept has been in use for symmetric mode and the other is termed the difference
many years in commercial power generation and is mode. Each mode has a different phase velocity and a
now being considered for shipboard use. The work different impedance. Expressions for the reflection
last summer included the study of four presently coefficients associated with the 60 Hz generators and
available systems and the measurement of their perfor- the 60 Hz loads were formulated. Coupling between
mance. Also, it includes a study of the power cables the modes was studied.

Dynamic Models of Regenerative Cycle
Gas Turbine Engines

RESEARCHER: ASSISTANT PROFESSOR JFRRY W. WATTS
SPONSOR: DAVID W. TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOLIS LABORATORY

The addition of a heat exchanger to a gas turbine engine likely that special controls will need to be developed to
to reduce fuel consumption by using exhaust heat can protect regenerated gas turbine engines from some of the
result in transient problems for the engine. For example, transients which may occur. Work achieved so far in-
in a drop load, overspeed condition, a heat exchanger cludes a simple (i.e. short computational time) dynamic
would aggravate the situation, model of a heat exchanger and incorporation of a

A dynamic model is being developed which will in- 20-page computer model of Detroit-Diesel-Allison's fuel
vestigate this problem. The model will effectively control into an in-house gas turbine model, which was
simulate any gas turbine engine including intercooled made to function properly.
regenerative engines and variable geometry engines. It is

Stability Enhancement of a Flexible
Robot Manipulator

RESEARCHER: MIDSHIPMAN 1/C THOMAS D. LOOKE

ADVISER: ASSOCIATE PROFESSOR KENNETH A. KNOWLES
SPONSOR: TRIDENT SCHOLAR PRO(;RAM

A computer software programming technique was developed which would compensate the system with a
developed to compensate a highly oscillatory robot form of a deadbeat control. Simulation of the model
system controlled by a bang-bang input. The assump- driven by the compensated bang-bang input verified
tions that the system was linear and had lumped the deadbeat response. The technique was im-
parameter characteristics allowed a fifth order, plemented on an 8080-based microcomputer system,
simplified dynamic model to be derived. Analysis which controlled the input. Actual system response to
using frequency response methods led to further the compensated input wa,, observed to be e,,,,entially
simplification of the model to a third order system. free of the undesirable oscillatorv motions, thus
Based on the third order model, a technique was yielding an apparently rigid system. -
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Independent Research

Genetic Algorithms and the Traveling Salesman
RLSLARCtimE Asso IAl. PROFFSSOR~ C. Gtogw,t 3[ K

Genetic Algorithms, a new search technique from the The combination ot thesc disparate techniques,
field o( Artificial Intelligence, were combined with an working together to satisfy a (ommon goal, provided
Optimal Control method recently developed tor a new and very time-etticient technique tor providing

Stochastic Control Systems in order to search for op- approximate (sub-optimal) solutions for an historically
tir-num paths in the context of the Traveling Salesman very difficult (in terms ot time of computation)
Tours. problem.
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Research Course Projects

Robot Control Designs and Algorithms
RESEARCHERS: MIDSHIPMEN 1I.C BARBARA A. BEL.L, CHERYL A. DOIYNIUK, RANDALL L. Ftc HS,

WILLIAM B. RAMSEY, AND DALE T. WALTER

ADVISERS: ASSOCIATE PROFESSORS ROBERT DEMOYER, KENNETH A. KNOWLES, E. ELGENE MIrt H. ,

AND ASSISTANT PROFESSOR JERRY W. WATIS

The goal of this project was to develop fundamental 2. Two physically different joystick-based pen-
control accessories and control algorithm software dants were developed for use in manually controlling
packages to provide a foundation upon which future the RHINO for use as a teleoperator, or for "teaching"
robotics research can build. The test vehicle was a a specific sequence of motions and coordinates. Soft-
small commercial six-axis, single speed, electric drive, ware, including the track and display programs, was
rotary-joint table-top robot arm (RHINO XR-1). The developed for use with the pendants. The single
control computer was an 8080-based, 64K byte joystick pendant utilizing a trigger switch for end-
memory, disk drive microcomputer operating under effector control and a thumb switch for shifting
CP/M. Compiled Microsoft BASIC was used as the joystick control between three groups of two axes
computer language, because of the ease of develop- each appeared to be more effective in controlling the
ment utilizing interpretive BASIC, and the fact that RHINO than the two-joystick-two-hand control pen- P!

the final programs, when compiled, executed with ap- dant.
proximately 90% or more of the speed of similarly 3. A PDP-15/EAI-681 hybrid computer-based
compiled microsoft FORTRAN programs. After graphics and simulation package of software was
developing a set of fundamental robot control, coor- developed for real-time computer study of the
dinate transformation, and safety programs as a RHINO. An interface to the robot was also im-
group, each participant undertook one of the follow- plemented, thus providing the basis for future hybrid
ing specific projects: computer-based compensated control of the RHINO,

1. A software package was developed to enable the or similar robots.
RHINO to type out arbitrary messages on the con- 4. Several collision avoidance algorithms were in-
trolling computer's terminal keyboard. A special vestigated by computer simulation to lay the ground-
orientation initialization routine was developed to per- work for future multi-robot control research. A
mit the subsequent use of pre-stored key location computer-controlled vertically moving obstacle, termed a g
coordinate data. Lack of tactile sensors and the "vertiveyor," was developed to provide a standard robot
tendency of the RHINO to destroy itself when task impediment for comparing the performance of
physically restrained required the development and various collision avoidance algorithms. No algorithms
use of a spring-loaded typing wand. were actually implemented on the microcomputer.

Voice Activated Telephone Dialing System
RESEARCHER: MIDSHIPMAN 1/C CRAIG HUSA

ADVISER: ASSOCIATE PROFESSOR OLAF N. RASK

The project up until this time has consisted of a study logarithmic manner between 200 Hz and 3000 Hz have
of the properties of the human voice in time and fre- been designed. Circuit boards have been built and the
quency, of telephone circuits, and of the various filters are now being assembled and tested. A dialing
telephone chips which are available to replace discrete chip, the Mostek MK5173, has been selected and
components. Ten band-pass filters distributed in a ordered.
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WEAPONS AND SYSTEMS ENGINEERIN(;

A rtificial Intelligence in Self-Learning
Problem Solving Methods

RESEARCHER: MIDSHIPMAN 1 C JOt MllER

-, -. ADISER: ASSISTANT PIOFESSO(R RIIIARD) V. HOUSKA%

This research investigates the problem of developing in the course of solving any problem to which the
- an "intelligent" problem solving procedure which can procedure is applied. To date the results ot this

both be programmed easily on a digital computer and research include the development of a general
applied to a variety of problems of potential interest algorithm in the form of a detailed process flow chart;
to the U.S. Navy. To a certain extent the approach the development of a digital computer program in
taken is similar to one known as the Graph BASIC, which implements the algorithms and applies
Transverser, a method for finding paths through net- it to playing a game of Tic-Tac-Toe; and some
works efficiently, introduced first in 1965. This is preliminary results of how the algorithm can be com-
combined with a so-called "backtrack" analysis com- bined with good methods for obtaining approximate
ponent to give the overall procedure memory and the solutions to exponential time problems such as tinding
ability to discriminate between good and bad moves the shortest path connecting N points.

. .°.
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WEAPONS AND SYSTEMS EN(INEERING

Publications

HOUSKA, Richard V., Assistant Professor, and C. This paper describes the Naval Surface Weapons"
George BROCKUS, Associate Professor, "Stochastic Center (NSWC) Program for developing high pertor-
Optimal Control Applied to Deterministic Network mance, simple, rugged, cost eftective magnetoelastic
Problems." Modeling and Simulation, 13 (November force feedback sensors for robots and machine tools.
1982), 429-435. Also, NSWC has designed magnetic circuits which are

easily adapted to force feedback sensors,. In this 'iA stochastic optimal control model is used to solve aape d toe fe ed In this
paper, magnetoelastic materials are described along

certain minimum path and minimum transit time with the properties that make them potentially such
problems in networks, including a version of the outstanding force feedback sensors. Following this, the
famous traveling salesman problem. The cor- NSWC Program is detailed, including advances in
respondence between a stochastic control model and materials research, in simple, low cost electronic and
deterministic problems is established by considering magnetic circuits, and designs for torce feedback sen-
the minimum expected time optimal control as a per- sor modules. The results are in the public domain.
mutation of system states which is equivalent to the

shortest path through the network. In addition, a
computationally efficient algorithm for finding the op- MITCHELL, E. Eugene and Robert DEMOYER, Jr.,

o eAssociate Professors, et al., "Outstanding Potential
timal control is developed and used to provide Shown by Magnetoelastic Force Feedback Sensors for
numerical results for several example problems. The Robots," Sensor Review, (October 1982), 200-205.
algorithm itself can easily be programmed on a digital
computer. This paper describes the Naval Surface Weapons

Center (NSWC) program for developing high perfor-
mance, simple, rugged, cost effective magnetoelastic

MITCHELL, E. Eugene and Robert DEMOYER, Jr., force feedback sensors for robots and machine tools.
Associate Professors, et al., "Force Feedback Sensors The paper includes a description of the magnetoelastic
for Robot Adaptive Control," Proceedings of the materials and the properties that make them outstand-
Fourth Meetiag of the Coordinating Group on ing candidates for force feedback sensors. Also, in-
Modern Control Theory, Part 1I, Oakland University, cluded are some details on some of the low cost elec-
Rochester, Michigan, October 1982, pp. 1-22. tronic and magnetic circuits.

.4W .4,
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WEAPONS AND SYSTEMS ENCINEERINc.

Presentations

BROCKUS, C. George, Associate Professor, "Shortest Fourteenth Annual Pittsburgh Conterence on Model-Path Optimization Using a Genetic Search ing and Simulation, Pittsburgh, Pennsylvania, 21-22
Technique," Fourteenth Annual Pittsburgh Conference April 1983.on Modeling and Simulation, Pittsburgh, Penn- S

esylvania, 21-22 April 1983P.FHe
slai,2-2Ar 8 "MILLER, Joey, Midshipman I C and Richard V."'-" H~OUSKA, Assistant Professor, "A Sell-Learning -_,
DEMOYER, Robert Jr., Associate Professor, and E. Method for Solving Shortest Path Network
Eugene MITCHELL, Associate Professor, "Force Feed- Problems," Fourteenth Annual Pittsburgh Conferenceback Sensors for Robot Adaptive Control," Fourth on Modeling and Simulation, Pittsburgh, Penn-Meeting of the Coordinating Group on Modern Con- sylvania, 21-22 April 1983.trol Theory, Oakland University, Rochester,h-, ~M ichigan, O ctober 1982. 

". "WATTS, Jerry W., Assistant Professor, "Simulation

of a Linear Time-Varying Deterministic Control Prob-HOUSKA, Richard V., Assistant Professor, and E. lem," Fourteenth Annual Pittsburgh Conference onEugene MITCHELL, Associate Professor, "Design and Modeling and Simulation, Pittsburgh, Pennsylvania,Analysis of Optimal Observers Using 3D Graphics," 21-22 April 1983.
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DEPARTMENT OF

English
PROFESSOR DAVID 0. TOMLINSON I

CHAIR M A N

or faculty members and midshipmen
majors of the English Department,

Academic Year 1982-1983 was a vintage

year for literary research and scholarly

publication~~•. Tw-srdprjcs

wihsupport from the Naval Academy Research
Council, were underway: work toward an il-
lustrated scholarly edition of the autobiography of
a seventeen th-cen tury Spanish soldier-of -fortune,
and completion of a computer-generated concor-
dance of Tennyson's poetry. Sponsored by the
Trident Scholar Program and directed by an
English faculty member, Midshipman Mark
Gorenf Jo completed a study of John Milton and
the "New Philosophy."

Independent (non-funded) research, with 27
projects in progress, included such varied topics as
enchantment in nineteenth-century English
literature, seafood and strategy in Elizabethan
England, rhetoric, improving writing, and

* Renaissance women. English writers studied in-
cluded James Bryce, Thomas Carew, Joseph Con-
rad, Robert Graves, John Milton, and Alfred,
Lord Tennyson. The works of American authors
Robert Hayden, John Pendleton Kennedy, Her-
man Melville, William Stryon, and James Wright
were among topics investigated. One faculty
member was at work on a novel and completed
several short stories.

Twenty-eight articles were published in profes-
sional journals, and two bibliographies and con-
tributions to an international bibliography were
completed. Eighteen presenttions were made by
Department members., at sessions of literary
organiza tions. Ten research Course projects were
completed by English majors, uinder the direction
oft English faculty members.

REsearch, critical investigation, and creative
writing b members of the English faclt enhance th
quality and vitality of instruction in the classroom as
well as the scholarly reputations o those involvedand
the Naval Academy they represent.
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Sponsored Research

The Life of Captain Alonso de Contreras
RLsLA~I t-i [Ll rrFNANT COMtMtNm C. HF~iiLm Gu I tnI LA P SNR

SPONSO)R: NAv~m Ac ,tF~nt REARC If COUNt_ 11

The researcher is preparing a fulls' annotated and il- Mediterranean and to the Caribbean. His picaresque
lustrated edition of the book-length autobiography of narrative compares interestingly, with the fiction of the
a Spanish professional soldier who served as a galley time and, with proper annotation, will provide a
captain for the Knights of Malta and as an infantry valuable picture of everyday m~ilitary life and s.mall-
officer in the Spanish Army, during the period unit operations during the period covered.
1595-1630. His voyages took him throughout the

A Computer-Generated Concordance
of Tennyson's Poetry

-. RESEAR~CHER: MAicv I-AtREMC W. MAZZIAO. LUSA

SP'ONSOR: NAVAL- ACAi)rNti RESEARC I COUN( It

This ongoing project, begun in 1980 with support desired format and to produce statistical summaries oft
from the Naval Academy Research Council, will word frequency, omitted words, line lengths. tc.

*culminate in the production of a new concordance to During the year representatives from Western Ontario
the works of Alfred Tennyson. The new edition of( University in I-ondon, Ontario. Canadia, askecl to in-
Tennyson's poetry, forthcoming from Longman's Press dlude this work with their work on the poet Robert

*and edited by Christopher Ricks, is being used as the Browning in a major project to comple' concordancs
-base text for the project. The text is entered into to the major Victorian poets; the final work wvill bet

memory and then the WATCON (Wat'rloo Concor- published as part of the Cornell University Concor-
dance) program is used] to arrange data into the dlance series.

Milton and the "1New Philosophy": A Literary-Historical
Examination of the Sciences and the Humanities in

Seventeen th-Cen tury England
RI-SIA~c tIER: MItDSIPMIAN I C MARKs GcRt:Ntsto

Ai'ts:r: Asscx 1AIE PROF-ssOR JOtHN C. Wcxm*N
SP NScg: TRit)[E\ I S( I tillAR PRMcRAMt

*Empirical thinkers andI scilent ists, knownir to the world involved in the political, reCligious, and liter,11rx 1it
-as the New Philosophers, challenge'd the focindat ions ot his da'y.
jof social, political, and religious ideology in In lohn Mlilton, heC found a pot who1 %%,I Loln-
* seventeenth-c ent Urv England. The researcr con- c ernecl with -id svrmpatbet it to th1w new tien tiftit in -

dchfd a historic al-literary explorat ion of the relaIn- cjuliries and rehcsII toprtt nplclcn

ship between scienc and humanity in the seventeenth- kerns with spate andtl clnamit( into hiipri oil ii

cenftirv through research into both primary antI works. Ab~ove ill Milton Isis dcielt iteidI lo~n~~
, econtdarv sou.rcs. Using the writings of Mit bel tdc sot ety is he foun1 it ink, a ntis\ righlrtiis Fir Is! in
Montaigne. Sir Thomas Browne, Thomas f lobbes. (omrnonweaC~lth in) t hl 1 cilpii i,l I-n 1( 11 J i'\

IAbraham (owley indl Sir Eranc s Bacon as a thei piem epts oit his ft ind ( Intl c i n tir t 11 )ri\ o

b at ktrop, this Trident Sc holar then focused his man, would plas\ in inplt.11lan l T~~1,1 1"11.1

*research oin the figiir oft John Milton. .i man ctplv u1lint role.
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Independent Research

The Significance of the Young Russian's Book in
Conrad's "Heart of Darkness"

RtESEARLHER: ASSOCIAJI1 PRc)FtSSCV JAMES A. ARNbjI 1)

This is a sequel to an article entitled "The Young Rus- require a careful examination (it their cLharac ter, with
sian's Book in Conrad's 'Heart of Darkness.' "The a view to determining what Conrad really w~anted his

*first article identified the book as Nicholas Tinmouth's readers to think of their feelings and attitudes, not on-
-An Au uire Rvlti'c to Various; Poitt of Scivini~aship. Iy' about the hook but also about other hairacters in

Coo i~idcrCd a- a I Bran ch of Pract ical Sc', ice. The sc- the st ory . It will also require a st udy' o t con t emporar%
quLC Will attempt to explain the strong appeal of the newspaper and magazine ,rticles to detine British r
hlook to the youing Russian and Marlow, the narrator public opinion about European operations in the Con-
and protagonist ot the storx' Such an explanation W~sill go.

* Conrad's Seamanship in "Typhoon"
7. Rls[ AA< mt-i: Asscoi. [A ItL PROFtsES01Z JAmEs A. ARNijttt)

-Conrad s staitenient in his Author , Note to hand, some of Conrad's data on ship Course, direct ion
Tx'phoon that the Particular ty'phoon ot the tale ot swell, and wind direct ion are inaccurate and con-

wsnot a x'phoon (it mx' actual experience is tradictorx'. For example, it is impossible to determine
equLivocal: it leaves open the possibilitvx that there was Whether the Nani-Sii , Course is north or northeast.
no typhoon in his experience. However, he has been though the latter is more likelx'. However, in that
quoted a, saving later that I' experienced another one case, the ''cross swell from the direction ot Formosa
in the Indian Ocan. and usedI mx' impression of Channel'" that the ship encounters should bC (timing
hat. Indeued, the Weather and sea condit ions as tfrom dead ahead rather than broad on the how and

described in the story give an accurate imi c'sioi ot Would not Cause the severe roll that the first mate
such .torms I, now,, known and as described in late wants to moderate by heading 'to the eastwvari' In
nineteenth-century' books on Weather and cyc(ionic tact. Captain %lacV~hirr, a keen observer ot dietail.
stforms, available to Conrad, uIt may' he possible to says to his tfirst mate that the swell comes tfrom

fndl a book (in seamanship ot Conrad s seagoing northeast. Apparentilx Conradl cared littic' about a(

pe'riod with a (hapter oin ( x'clonic. storms suc h as the c uracy kit ticohnical detail in his description so long as
one Captain %iac Whirr consultedI . On the other its general impression Was correct and ettec y.

The Geography of Conrad's Eastern Tales
Rt -I \I,,( t[ tt As",,()(i\ t t P~i 1t solt J.-\1t1 A. \ () t\ t

This r,sarc h proici I is a (0o111'te surVey ot1 the set- titieil, nor has1 SamlbUran in V'i,,'i c. On [ltebai ot
-ting ot ( onrail s (isti'rn tale(s ith 11,1rtic ular ciphasis data in thc' novels themselest and ,i study ot khlitaileil
* on I1o,l l:Ip. It will he pairtly hascdi n the publishe'd rmps in atlases oit the genCral1 arias c onCi"Ir'd It

work it ( onrid sIhol,irs., limwi'ver. hli' lc atiiin ot should hi' p0ssilel to l0 at(' theI'lCi'

l'atiisan in Ir Imw ihsnot vit [,i(n i orreco lvdci- 'i

9~. Conrad's Use of Names

_____~ Ibis stiiilx' , is a ttemilpt to dlisi i'n ai patitri'n in C on tion. I 11u h~ 11,1 % li C I'CA Kin it'i d iLlt 111o -4;l\ I

1.1i s tiisi M nil ind tiititiiui nwniin m hinges ot till itt itt) ,Inolphollu'ii tmti IVlt'i t ,li aim'

% ianics mot pcrits J ~~'Ind '1111) in (onil s i - it ttii lti h'ndt itsu'lt h, uu11itijtti c l \
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* Styron's Use of Melville In Sophie's Choicej

A\n 0LIt)4ioi%1h of the inx-utigatorxl tuat hing wontumn- 'In u'.PioratiOn xih-t of OC10 IC I kl -t itini

p iti- Aniurixan I Ituiat urI thin lirlilux t %illi x-\plor- iit i Iita it i~nu-' iCailti - indi thu.I Ix i.I
h, %irikxux% t I ifl txh ( h W\ilIin St rIon coxn,( ouixl' Niulillux l, pixxra1 tIoxn xx t he 1,111C abxtrt Ixxn 1 t1 hi xlii

*tilt- NIuMCIilli I All l tz)Ik 1x Iorl ( piraliel in thu t on[ Iic t bct tyt-n Ahiab and th [ hit- wh i %lu1. 1it-

i hic 0- ;( c. St% ronI nai I mxto i itc th ix toin pr of(tt ix xtili in an cti 1%IL t~, ht 1 i Irix n

pari~on 1,% inxxk ing c Nl ilix I I-.hin itl at thi outlet of xtxnIIIl ed1 c t i I i IituI
Ih n vl Ii \Il 11 1 xiifxt MI OTxxC' wav , t\ion' nxxxi ix

Portraits and Personae: Characterization in
The Poetry of Robert Hayden

Rtt i R ttt\j<:(i Axt I,() A IL I F-tASI It FRtt I I. H. I iwt

The ItUJfV wax begun ax part ,I a larger plan involved methoxdology involvux. a catugoriiation (if haractr
in thu pxreparat ion of a mionxxgraph-length tvudevolving into th ree major gunre,:
Iiographita .11ritital examination ot the life, career. hiltorical racial "huroux,, biographical Ikt- hu of
aind workx of Robert Hax'dcn. Thu ,pc-citit mi xt ntra- .inceurv and kin, and allegorical purxonau in partial
ton on (harat trx. both real and f ictionai, xornux" out revelation oft thu pout I, own pxvt hu. The ruxu it. aruC

ot I faivdunx, own rcut rrunt and emphat ic inturuxt in prusucntl\v being written uIP antd will appea r ax onflr
charat-iu, portrayal. ltimatecly, a thoroulgh knoWlUdgC titlu chapter in a book on the nuglected blat k Pout of

of whomn and how% hu t haratcritux. xhoUlx rexeal mu-ru thu era from 10Q40- 1960, to be publishetd by thu
about thu pout.I prioritiux andti fuhniquux-,. Thu Un ivcrxit of Tunnexxuu PrCxx.

The Seventeenth-Century English Animadversion:
A Lost Genre

Thu animnatfvxrxliin nax a liturarv firm of xxnxitfurabx- liugifi tthxl i a uiu publixhi-ti work whith
importanu' during thi xixtuunith and xucunttcunth txen- io,xilxi 0,. aii 1-unin of thut prux ioux work point by,
furicx. [flotirixhing uxpu(tialkv in thu r-iigioux' and pn dfioaLxturtain 1Cuaiui-Cl t ruct1UntI\0( 11t r.
p( iit aI II pamphlet tontrov-rxii' of thi Petriodti it it- I hixi ii f I I fit- liih-rai uLi- it ltu opponcrntI
fratut thu talent, of manyv of thu fini-xt writcr, Ii- 'lx n ix oif 2tu xgui that thu' OPPOnIVnt

titl1ing lohn Mliton, lohn lDrvdtn and Andrin iiii-i allid ilringud and orI i-aningcix (3, an
Niarvull. Ii gUnrc I, now% largul% Lin rc ogni/uti. and .x~dl~fd axoni iiixuptxlk x %Ntfi (A'1in111g!% trivial
apparintlv no c\tundti dlinition ofl thu tuin point. Ipix milk Point- of phmlxxiog\ or gimm.ir- (4)

- iniiityrxinor inailyxix of thu ino: ho- cxr in altt.] lx On thi oIpOnunt Ipox-C It\l It and i51 in at-
been undurtaken. Thu inxuxtigatorxI anaixxI t-xxilix inl tax kx on t hi opponunit px-rxxn ixtiun ivixiga

*the deufinitixon if aniiniulvx-rxixn" ax a, wrk of xoinu biup It or hiraml ur of [li opponut, i

Seafood and Strategy in Elizabethan England

f 1- 'ifi ( ix a xt im f mit) in 1 x rt fxw t ht Idi/afithan aIxi-iufdIx v i iot i I iuixx hui t ritIhc i o in, ia i t hi xI,,

iinit-ii ti, unhini xc -ng-iinxf- xiixxx- xcp v 1t o fi h( -ftd oixitti - 1i1 1 II1inu fI-t mO 1dIli-M C fli'

xii i i -i i iit I i ti rwit pio I ur- . i f I\ ix-xx- t f t-i m xi),11 mit~ 11,1 % il11 f v' .i I lit i i f

fii.i t -ftxni- diix a titk m xin i (i- i-It.t-ifi-in--.- 'Intl i,iinihtix h n-
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* The Real '1Selvagee" and Others of the Frigate Nez'ersijik
0

L~: I "h it, t% Wn I ICI nxtn MCIt'I'ltC i\%a 1ahlb0,11ida' an Itnntk't turon With tit' LblittI taF- httwt%'t''r 11 a- lni

kiriinii % t iimn ( 1 Augui-t 1843- 14 0( tithu 1844 1 ix 101r tilt' 11011C1%'it'ai'il- i nd ifi rtii't' andi hi-' dclntiti, a-

* ~ ~ ~ , t' ,'iinirit tilt- ilkit-d t'ntnui'- in tfict ttttitial Log Book tittn, alt' at( 1 tirtin)it' Iiinitt't

\IL.-ir I N H of thi fill)hitandi iditntitit atittn madeu in a )01 1 Ct'~ t t 01L ittnI It' At I n g 1. 1it't -na nt F r, Int n' oin k%
t f ~!i Iitn 1 i\'H't I' I cl (I-F it tilt \Iv''tit Suaptirt a' S(.1% I ' lh ni Aurt' a' the Cinmititirt

I miiI" 1,ki'- it pot-.iitit t nanit'c with nIottr piuti- Fiag-Licutunant: I~t Gt'trgt' W. Rtihiin' a' hboth
Oix t Iiilt11 It isth tt ti' indl mtin whot at a' Coritpotral olio andi tiit' ttlit -in-( hatgt' Itt tilt

7 ttii 1 1 'l n% hk.(h I I I n Ii VIt iw-t j I( , dI lit 1 di t 'tl1 I L nt c Ig F g rttN a ll(k I

Elegies on James Wright: Criticism and Confession
Rt FI "t t Ftl i: Asst,)t A I. N tit''st ittl Fit F11iF K. I'.\

I lit tt' Ijlc W lt'' i.'''- It I p u"p c, b o dpaci ic~rvIiti1.T ,dto alcc i(p c

dItt It ' til t' ' a " it'% r, I ndit ti w il it 'i 't i nt -Flit' litt,1 i il ttit'd d d i 111i il ltIFt lt t l' t iF l 1 F iI il itt lt
1  

ii

Iiit i I tll a'II I i' ( i li'i I i tll it' lligtii' It

Ths hee aesMedley: Tennyson's Toetri e

Io o riv .nni l F't\NI iFFF fil 110d t I~ tilt ill llF ' t

I tIu iIIIIn- i ,n ,i o an ( v : , -I i n ( o tI\ In mm in.II iIIh l tI

An I ,7 l, 11 1 M ,ll III,11 %C1 d nII m iIc tl '11% (l % lk o h .rt) (Il
JV.d t - ' n il 1,1C o ~VJ n itI~ i ii(1t iu 1 ih l 'ltl

................................. % hv-.............. ito (111rlt~c, 1111lI 1 % l,11ilottoI.,'in~o tl



F EN (I IS H;[

* . Studies in the Uses of Enchantment in Nineteenth-Century
English Literature

fairy tales tiguire importantly in the major works of a numnerous articles and book,. Liltiniatck she Piopi.. to
numnber of nineteenth-ceuryr English writers, write her own hook or art i(I s on the suilit0 It Ila,
especially Tennyson, Dickens, and George Eliot. I-he heen part of the tocU usit her course, The Vci bian -

researcher has begun to investigate these authors uses Frame of Mind, this year; the results oft Ihi, iures~ih
of tairy tale plots, characters, imaget v. and valueWs, are also evident in an 'article, (urrently in 1Crcciat un
and to tamiliarize herselt as well with the theory and on Tennyson's Tic Pmii, t-.
history of the fairy tale as they are presented in

James Bryce and His American Friends: A Study of the
Anglo-American Intellectual Community in the Late

Nineteenth Century
Rt-si At( I Igs ci t I<,:NtMRLI' N( F tV MA//i Ni, USA, AN llwjo I ,,,cw At I .% 13. 1-:i 1 /1 1

lameus Bryce, British Ambassador to Americ a in oit thi period, others have been neglec ted. buLt their
10p07-10Q13 and a11i1thor crt Thc Amiriruor Coin- contributions to American sot icv were most va I cia b I
MM1ilor 'll was a fI requelnt traveler to America in the at the time, and the researchers hope to re'scirrc(t
1870-I1000 period, and his acqluaintances with variorus somec ot these figures and present a portrait ot the
tigures in this country prov'ide a real insight into the American intellci tcurl comrnun-it v ot the period that
rntcllle tual community oft Amecrica during this period, cloes just ic to all of the I igu ris who had a hand it-
Some orE his c nrrrespocents andi friends, were men andI shaping the American mind antI character lu ring this
womnen who are nowv recognizecd as intellectuall giants period.

Improving Writing Programs
Ri I w At it 1,: As, ,) IAI it O ['gO sk CAit 1i is 1 No[ .N IR.%

let ause rrt his positiron as chair ot the Ad [liot Corm- the research on V it inln ALioss flthe C'urric itim on1 the 7-

rn: ittee on CommnUni(ation Skills, the resedreher did relationshipoftlterarture an 01P~tl andI on

proving. wsriting programs, Fspc ci lly important wa s pct t this rescearch to R stilt in public at ion.

Diamond's Dust: Carew, King, and the Legacy of Donne
Ri i t i f ii Assist IANI [l'CI~ini sOg \Ic %11 li H-[ 1' c. i

The two best knon elegies on lohn IPonnec. those byv undermine thr riitying legend oft hr srintl\ Dornne
I lenrv King aind Thomas C. ariw are related1 in a wNay that he aind Itraa Wa~lton hail disseminatedI. Thus1,
that has remained tinnoticrd iretoltr. King', poemi King lashes out at ( ,rtw s rinatihoriecl uleg\ inl hi,
responds to Carews and attempts ito iciti it.- (jarew s own pitt r insisting thrt Plinne is inimitable. in orderLO
tasination with Donnnes .R Irin-Ver-it lerads him to, tc- to prcvent t incli(triinntt tploration ot his poetic
plorn the wvrys in whichi his poetr% . both sat red and legacy I lappily ,lDonne s poems -,cr c publli~ht-d

prnrtrne, has trarnsfrrr rutEglish versn. King. I )onnc s despite Kings titorts.,m, rc rey rrmurrn is tin
literary antl spiritturl nsnc( tr, itirrirpti to urpprrc- mnost i inil s gs ind C 1 1r1u il oiniihlr ii on

Donne s early arratrrv pocni lest herrci ptihl muion I ornrc k arccinprr
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Annapolis: A Walk Through History
Co-RSEAt, ( tiE: ASiSTANT PITtSSUR', MtIAHL P. lARKH

- This project is the first book-length guide to An- many' nineteenth- and twentieth-century structures as
* napolis written in almost one hundred years. The well as the better known eighteenth-century sites. The

, book will contain a historical introduction and will be guide will prove an important contribution to state
organized by street; it will provide information on and local history.

Comely Gestures, Sweeter Manners: Carew, Kit Villiers,
And The Character of Caroline Courtliness

RLStAR I<.: A"S1STAN r P.OFtSSOR MIK HAI. P. PARKII ,

Thomas Carew's 'To the Countesse ot Anglesie" revises itself derives from lonsonian models, but the virtues
Jacobean history in terms ot Caroline preoccupations, Carew chooses to stress reflect a new Caroline concern
The poem ostensiblv eulogizes Kit Villiers, the Earl of with exteriors rather than interiors, with manners rather
Anglesey; the embarrassing details of the historical than morals. The poet adduces the example of this
Anglesey's lifte are glossed over, however, and Carew idealized Anglesey in persuading the countess to
presents instead an Anglesey who is the pattern of moderate her grief and conform her behavior to the
Caroline courtliness. Banishment from the court is courtly standard of elegent restraint. Carew consigns
reinterpreted as a voluntary embrace ot the retired the historical Anglesey to a merited oblivion, but the
country life; drunkenness and lack ot selt-control idealized portrait he sketches survives as an example of
become a capacity for measured enjoyment. The elegy the courtly values of the early 1630's.

The Facts of War: An Anthology of Poetry About War
Rt-StE,'c t.is: ASst'.,N- I I{H:iSiSmR NAN(') PR'I'tlIFR)AND NAIOR LALL't£N(tF W. M, t -NO, USA

The researchers have compiled an anthology ot poetry Charge of the Light Brigade, modern anti-wxar poetry.
,. ot war from all periods and a variety ot cultures, and others. The editors have divided the poem,, into

Among the works are selections from Homer's Iliad, eight categories--"Thc Glory, Spectacle and Romance
Virgil's Actcid, the old English "Battle ot Brunaburgh," ot War," "Songs ot Battle, "The Sweep ot Battle'''
classic Chinese poems, Renaissance and neoclassic lyrics 'Victors and Vancui,shcd," 'leaders and Followers,''
celebrating war. ,uth nineteenth-century classic,, as 'The Pity and Horror ot War,- "War and the
Emerson's 'Concord ivmn" and Tennysons 'The Populace," and ' 'ar and Nat dire.''

Theory of Narrative Voice
Rt , I , t tt.i: ,A,,-,s-,{ , IA i PR I 11 ., 1,OR S I IP IN % 1. R 1, 1,

The term "voie" as applied to works ot literature ha their incireased emphasis on abstract analyss,., and
bet ome an important (ont ept in retent American and more traditional concerns with biography and literary
English criti in. 'Voie seem, to othir a onteptual history. The project is leading toward a book on voi c
bridge betwccn contermporary critial on~erns., with in the novel ot William Faulkner.

Novel-In-Progress; Short Fiction
"'"" ~ ~~~~RI ~ .wi h-\Rl ,: Ass{ ) . [ [ft , l I 'K t }[d .i 1r ci B TINSl I)'

The author is writing thc tollo ing pieti's ot short ti(- the lirst driat ot a novel about tvo young \omen
tion. 'Villa Nueva : Shower: "Take's': and graduat, o ot an lxy-l.xagic women' college.
''Somewhert' flore,,. She is alnost haltway through
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The Journals of John Pendleton Kennedy
RUSUARCI tN: P)FES-sO DAVIPi 0. TomI.INS ()

Between 1829 and his death in 1870, John Pendleton friendships with politicians including lights like hohn
Kennedy kept extensive journals, noting, among other Quincy Adams and Henry Clay: and visit, to the
things, his relationship with major writers-Edgar Naval Academy while he was Secretarv of the Navy.
Allan Poe, Charles Dickens, Anthony Trollope, The project consists of preparing an edited and an-
Washington Irving, William M. Thackeray, James notated text from the manuscript journals suitable tor
Fenimore Cooper and others; his consultations with publication.
Presidents of the U.S. from Jackson to Lincoln; his

Occasions for Writing
RES-AR(t tFN: ASISTANT Pgmi.OssOl NAM)' WK Kit,

The researcher is co-authoring a rhetoric-reader for and usage. Occasioo,' tot 1ritio'g has practical writing
composition instruction. The text contains introduc- assignments for the real protessional worlds. Notions
tory explanations, model essays, analyses, of audience, purpose, and voice are thoroughly ex-

41 .%. assignments, and a handbook of grammar, mechanics, amined.

The Poetry of Robert Graves
RESFA°-LR. INSTRUCTcm HARD CiIV u WnLwXON. IR.

The researcher is trying this summer to complete his poetic style better than anyone else has so tar. The
doctoral dissertation about the poetry of Robert main method of inquiry has been to examine par-
Graves. His main purpose in this work is to examine ticular poems in a very detailed manner. Ot two
relations between Graves' poetic style and a radically chapters yet to be finished, one will concern Graves'
contradictory state of mind that goes by the name characteristic images and poetic plots, and another
"ambivalence." The thesis, in a word, is that he has will briefly detail some important changes in Graves'
developed a very archaic "emblematic" style because poetry over the course of his career and attempt to ex-
this style is singularly well suited to accommodating plain why Graves' poetry has been for the most part
conflicting aims and impulses. In pursuing this theme, rather flat and dull since the 1960's.
the researcher has been able to define the nature of his

.-.. ,
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"1By Violent Stroke": Milton, Violence, and
:N %

Renaissance Culture
RESIAR( fII:< ASSISFAN F PR)IFLSSOI f ()HN iA'(.)II N

This research project is the result of dissatisfaction with tories of Oliver Cromwell. By 1o7, however. Milton
various scholarly and critical efforts to account for and had modified his views. In his last work, Parndisc
to characterize John Milton's political and personal Regaii"d. there is a severelyrestrained and passionless
development before, during, and after the English Civil dismissal ot all the Satanic temptations to martial glorv

.-. War. Milton, major seventeenth-century poet and political power, and even humanistic learning. This
revolutioniry, moved in the course- of his adult life from research is intended to widen the area of discussion
a passionately active political idealism to a seemingly about this development in Nlilton's attitudes. A tuller ex-
pacifistic state of world-weary resignation. Milton, in the amination of violence in Renaissance culture will shed
1640's and 1650's, ardently defended the beheading of new light on Milton's growing disenchantment with
King Charles I and forcefully celebrated the martial vic- physical torce as an acceptable weapon !or social order.

Renaissance Women's Work and Works by Women
RESI ARCt f1i1: ASSISTFAN F PROIE)SSOR)1 MA I .cI YOI'N(

The writer is doing research for a presentation which their own time, though none now has the tame of,
will involve the work of three women of the say, Elizabeth I or loan of Arc. The researcher will he
Renaissance: Isabella d'Este, a stateswoman and considering their attainment of high-ranking positions, -

patron of the arts; Caterina Sforza, a military leader; their contributions to Renaissance life and culture, and
and Marie de France, a poet. All three of these their own views of the roles and work of women.
women were extremely well-known and influential in

mI
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Research Course Projects

Old English, the Language and its Literature
RESEARCHER: MIDSHIPMAN I/C MARION C. BROWN

ADVISER: ASSOCIATE PROFESSOR JOHN C. Hilil.

The researcher concentrated on the fundamentals of Old work in both areas to translate four Old English lyric

English grammar and applied them to the interpretation poems: The Wanderer. The Seafarer, The Dream of the

of the literature of the period in his paper "Old English, Rood, and The Battle of Mahion. With special concen-

the Language and its Literature." After reviewing com- tration on The Wanderer, he analyzed the cluster ot

ponents of speech such as pronouns, nouns, adjective verbs and nouns that defines the poet's exploration of

declensions, and verb conjugations, he studied the frozen feelings, hopes, thoughts, and, finally, life itself

etymology of the Old English language. He combined his for the poem's central speaker.

The Use of Color in Wallace Stevens' Poetry
RSEARCHER: MIDSHIPMAN 1/C DONALDi DREHOFF

ADISER: ASSISTANT PROFESSOR NANC Y PROFR1)O

The researcher compiled a manuscript of 20 poems as a The studN' of these poets aided the researcher in

result of his study of poetry and its composition. During writing and evaluating his own poetry. In order to

the course of the semester he concentrated on contem- become more proficient, he experimented with tech-

porary poets: Dylan Thomas, Wallace Stevens, and niques of accomplished poets. He broadened his

Lucille Clifton. He examined Wallace Stevens' color im- technical appreciation ot poetry through close reading

agery and the technical composition o1 his poems in his and discussion of many different poets.

paper, "Th se of Color In Wallace Stevens' Poetry."

John Steinbeck: A Study of the Fiction
RIESIFAR -IfR: MIDI,!SII1AN I C NI. CA I IIFR GA I I
AiVIst iR: Assoc IAIl I' ItssoI CIi N I ois 1. Ni.\N

The researcher fo(used her semester ,tuy of John to group hgether in unit',. These groups, with in-

Steinbeck on two major objectives: to read hi', 14 fiction, dividual per,onality and (hara(tc r, work togethtr

and to explorv hi,, stlt' through crititism, toward common goals. Although personal at rihc i,

In 'Development of a Theme: The Group Mar, ometimt' required, the group-man i, stronger and

Theory" h' trtl'd the origin and progression of more productive than the stIt-oriented individual.

Steinbeck' themati( techniqIue, with particular attention Through her research, she discovert'd thL' (omple's-

to it use, in hi, most noted work. Tht' Gpiu ', ot ,ulth. itv of thi, Ih'ni and sh' examined it', muItipli itv in

The group-man theorv taic that e rtain men tend the con tv' ot other nov eIs by tht anit author.
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Mark the Music: A Novel
RESEAR(HERF: MII)SHII'MAN I C JRIaIn GI I.ESill S
ADVISER: ASSOCIAT I'ROES()I PfIt.jI' K. JASON

The novel opens in New York City where Jessica Col- and confidante who serves as a voice of reason
lins, an aspiring actress, attempts to find employment, throughout the novel: and Ward Summers, a lonely and
The novel develops the conflict between Jessica's miserable jazz sax player who has been driven dceep into
desire to become an actress and her lack of determina- himself and his music by cruel circumstances, yet in
tion in realizing this goal. whose passionate dedication to his art Jessica finds some

The novel deals with the metaphysical and the part of the answer to her own dilemma.
psychological as it explores the sources and nature ot The value ot the project, aside from its intrinsic
creativity as well as the drives and personalities of merits, is that it has enabled the student to develop a
several artists with whom Jessica comes into contact. sophisticated understanding of the components ot tic-
She develops a better understanding of herself and her tion by solving real problems in plotting, creating the
art through this interaction with the secondary illusion of time, setting scenes, characterization,
characters who serve as models and sounding boards dialogue, and thematic focus. Certain materials have
for her. The three most important of these characters had to be researched to provide verisimilitude, and all
are Don Durban, Jessica's fiance, who is a successful materials have had to be fashioned towards an enter-
young film director whose compassionless, imper- taining, unified, cohesive, and evocative rendering of
sonal, and unswerving dedication to success event- universal values without ever losing concreteness and
ually alienates Jessica; Cheryl Davis, a close friend the illusion of a life being lived.

The Character of the Literature of Medieval England
RESEARIFIER: MIDSIIlPMAN I /C FRANCIS B JONES

AiISIER: ASSOCIATE PROFESSOR JOHN M. HII i

The researcher studied the style and tone of Old the Rood, and Thc Battle of Mallot. Paying special
English literature in his project. He examined the basic attention to The Drcant of the Rood. he concentrated
components ot Old English grammar and etymology, his research on the heroic imagery found in this poem.
including verb conjugations and adjective declensions. Finally, he traced the inversions ot response by which
ie emphasized the characteristics ot Old English prose the poet redetines heroism, translating the idea o

toncerning biblical and Germanic heroic subjects in courage from a Germanic to a Chritian Lontext.
addition to translating tf-, best Old English Ivric
poems: The WVami hr. The Scafarcr The I)reatn of
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One Short Sleep Past: Donne and Death
RESEAR( HER: MIDSII I'NIAN I C AI.iON S. NM( CR-\I

A)ViSttR: ASSISTAN F PR)FESSOR MtC tAtAI P. PARKI R

The poetry of John Donne (1572-1631) reveals a life- tracted to women yet distrusttul of them. delighting in
long obsession with death and dying. The reasons are the body but anguished by its decaV. Donne looks to
in part historical and social. Donne lived in a period the afterlife to harmonize his own hateful contrarie,.
of high mortality: he experienced the plague tirst-hand An important shilt oc(urs in the later meditative
during his residence in London and, as a priest, was in poetry. Donne courts God in much the same way he
frequent attendance at deathbed scenes. Yet, Donne's courted the ladies and his lyrics; he longs for a pertect
peculiar preoccupation with death surpasses that of union with God but finds such sec. urify impossible on
any of his contemporaries and pervades even his earth. Heaven becomes the ultimate ecstasv and all
earliest amatory works. earthly mistresses prove to be "but a dream of Thee.

In his lyric poetry, death represents the gateway to Donne's elaborate funeral preparations assume the
the perfect union with the lover never attainable on character ot a bridal. In an ultimate declaration ot
earth. Sexual consummation is described as a death where his allegiances lay, Donne chose to be buried
followed by resurrection; lovers in the poems fre- separately from his wife, interred less than a mile
quently leave bodies behind to seek spiritual oneness; away: his final resting place in St. Pal', suggests his
even the grave becomes a fine plate to embrace. At- total surrender to sacred love.

MacLeish's J.B. and the Book of job
REst AR(F tR: MIStIII'AN 1, C lJAMts A. NAIl

AViwSi N: MAIO LAtNIRN(t IW. MAZ/.NO, USA

The researcher conducted a study of Job through cludes that he is faithful to God, he has decided that
Archibald MacLeish's contemporary play of lB, assert- instead of loving man, God merely exists.
ing that the modern interpretation of the biblical The researcher used this point to compare the
figure represented by MacLeish's title character con- Biblical lob to this tictional character. Unlike 113. lob
trasts sharply with the actual religious personage of becomes enraged at God and, later, repents. Through
lob. The play. written in verse form represents the these major differences in character IB proves a
conflict between God and Satan within the characters reworking, not an interpretation, of a biblical
of Zuss (God) and Nickels (Satan). In describing character. He provides a more fitting character of lob
heaven and hell they define the major conflict in the for contemporary society as he fulfills the need for a
play: is God just or unjust? model of patience and long-suffering in a world of

113 showed unwavering faith despite the utter pain.
despair that he experienced. Although the play con-

The Evolution of Camelot
R St1AR( ILtR: MItSIII'MAN I C LINDA A, Pt FRON-

AIWISEiR: MAJOR At'EN I. W. MAZ/t1No, LISA

This researcher studied the development of the five, the stutINy focused on the actual ,,reafion ot
Arthurian Legend from its earliest inception to the Ciicmelot and the major surrounding L tit ins,. The
musical presentation Catpelot bv Alan lay Lerner and paper treated suc h inherent problems as: the lassit ita-
Frederick Lowe in 1060. The major works considered tion ot the nusical ,is history or fittion, the problem
in this project were The HistorY ot lhituiit by Geoftrv of too ith humor. and the posibilitv of a trivial
of Monmouth, Mby Sir Thomas analysis of the ma j',tv ot Camelot. The ecm ih tin-
Malory, and h (tfl, of the Kii, bv Alfred, lord Ten- cltIdecd that regardless oft the historical validity,
nyson. After analving the expanded haatteritat ion (aielt preserves the spirit of the Arthurin I egend
and t h shift in literary tone I rorin 0b je t i set 0s bLe - in a context ac(esiblC to the modern audientn .

8o.....................................................
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The Rhetoric of Religious Writing
RESEAR(HER: MIDSHIPMAN I C KEIN SMITi"

ADVISER: MAIOR LAtREN(E W. MAZZENO, USA

The author explores the reaction to f.C. as Messiah by to his message. As an example, the author creates a
modern man. In creating a hypothetical short story, twentieth-century version ot Christ's miracle at Cana
the researcher considers a valid religious question. when he changed water into wine. By developing the

As a freshman at Texas University, J.C. meets with conflicting views of each main character, the author
two opposing views: acceptance and rejection. These fully considers each side ot his theme: the acceptance
represent the conclusion the two main characters of Christ within the context of the twentieth-century.
reach after hearing the words of Christ and listening

Rhetorical Patterns in Christian Apologetics
RESEAR(HER: MIDStlI'MAN I'C DOUGLAS 1. WAI)RSWoIm

Ai,,'ISER: MAIOR LAUIRENC W. MAZZENO, USA

The author concentrated his research on the scripture, who-takes-the-place-of-Christ view ot many Pro-
traditions, and interpretation of Catholic and Protes- testants toward the Catholic ministry, and the
tant theology. By focusing on three major l'm-saved-so-nothing-else-is-required-of-me view
areas-ministry, assurance of salvation, and tran- thought by many Catholics to be held bv Protestants,
substantiation-he found both rhetorical and substan- as examples leading to Christian diversify.
tive disagreement in Christian doctrine. In conclusion the author recalls the commonality

He demonstrates the difficulty caused by over- between these major sections of Christian faith: both
simplification and stereotypes of both Catholic and believe in Christ as Redeemer.
Protestant doctrines. He points to the mystical-priest-

ILI-
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Publications

FETROW, Fred M., Associlate Professor. "American argUabl% implicit otter ot su(t essi(in to' tht, D an ish
Poet." PodL~ Lowc, 77 (Spring, 1982), 3t)-41j. Kingship. That otter treat-" a subtly soc itat tension in

the s(cents of git t-gi ving, whicii stnt"c in tUrn gist' us
Robert Hayden's final VOIlume1 0t poetry, his a first-hand sense oIt soc al litt- tep' ~il'conomnic
posthumous Ain'ricim Iou,,iatl, in mnm wsays c'icapd P itt-within the wvarrior aristooc% t v ia Anglo-Saxon
sulates the poet's lite, career, and artistic, (anon. The kingdom: such insight is simnpl% not aivailablc in ain%
slim volume tit twentv-three poems reveals Hayden's other document survising t i'om thle period -

complete mastery' of technique while it also shows- his
inexhaustible experimentation with modal variation.
Perhaps the most notable teatu re (it this collection is JASON, Philip K-., Associate P'rotessor. 'Brendan
the emergence of Hayden's personal yoice as he more Galvin,'' Cy itial Sio :'cu ot P,'ti u, i'd . Fiank N.-
and more toward the end ot his life, turned to that itt Magill . Englewtiiid Clitt,, New, Jersey = SalemI l'rtss.
as poetic subject matter. Still ''gua.rde.d'' byt obltctive 1983, 111, pp. 1050-1057.

*distancing in the allegorical t ramewvorks o t such poems
-as "American Journal" and "The Tattooed Man," Brendan Galvin (tb. 1038) is a poet whose hard-won

Hayden nevertheless returns, to his youth in the accuracy (it statt'ment is irmarkalei in an age that
Detroit ghetto to provide psychic revelation in sulch prefers "poet ic"' ambiguities. Fre'sh (fictton and ini-

poems as "Elegies for Paradise Valley'' and ''Names'' agery, imaginative vet highly appropriate t guru's t't

Finally, this group Ot poems, like their creator, speech, and a finely\ tutned sense ot riviti im nd 101.111
transc ends origins: Havdt'n's, importance ot Amic ian combine to prove Calvin a master oit tree \CTc'r. fill
leters Ia vs in hiis ab ilit v to ch ronicle' cul tu(ra I ci vrsi t ability to otter thlet reader a I,( los ok' ikt a part i ll
in human and humane terms. His cinicIlIu voiCe, both object, especially a nat ural object I or prot is, 11 ist)-
poetic aind personal, continues to help (is better paralleCd in his generation. The coastal nitht',ist, par'-

iind' sta ilours- es as tin itttc' Amnt'rican, bt _ iIrIV Cape Cod, is Mad ( IIIt l stiv tMY1 all \' rcal I I

transitncc'tlv hunman. Galvin's re-crea.iions ot the animal" it shore and I "ca
th' bi rds above, the- c-linmate ant1 I.Intlcapt' a ndl t'
c-tltuiraI tempt'rattuue ot the small New F nigLiand towivn.

11I.1, .A N I C. Hulebert. V . Lie'utt'nant Commnander, In helping (is to see' thesC tiliigs t lal''. Galvin litIPs
I. SNR. ''Andrew Marvell. '' in C0 iti III Sm:'' ot cis to see' ot~ IrsT''cs.
P ''till ed - Frank N. Magill EI-Fnglewoiodt Clitfts, New
Jersey: Salem Press. 1 083, V,~ pp1 1008-1018.

Thi reere~c rti I in ILd~s.1 rif bogrphyof n- JASON, Philip K.,- A, ot aft' lrott'ssi Dave Smith
*~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~~~C Thsr'iet ri t n tcu ru igah tA- &-ti, al Su''if Poci I/ ed. Flaink N. Ma~gill.

- ~~~~drew %Marvel I. thi' wev'ritct'th-cct'ituiry English p'oeit, Englewooc ('lit ts New I rst' :' Salin l it's, 1083; \'

pamphleteer, andl parliamrinttarian. Ili addcitioin thcrt' is p. hI-o.
an i'valuti,in tit his literary at hits emntsl mdntIf the
tleve~oltint of tisl I''litati.'n .is a writer. Finaill', anld I~stSmith bh. 1042' 1s ,i po'tu't it lnusittn. FIli, xstk
moust iri'rt'Intlv hli' It-tit It' prividcs closte readings is tin.isliaiii'cls' 1',11i101it1' t'siib iIinls I0. Smilth
min 'rpoirating pi-i-iti li cim t'aship,. of three (it ncs't' nutrel o'itlini''' i them,'- Iit- 'ial'''i,itus it %sitli
\Iiar\ IIIs pioems, 1'o Ili% Coy Mistrc'ss is hiit'so~t Io%'s1ing tir. A iiiIts't 'ntoxl t'r\ -Iii lit hijs liIIttI
%% til'l-'kn'w,,n %%'im4 The Garden'' t'pitt'ni/t's to hi ing lx.iik Hit, long 'tt' lk ' in ' b In,111% t l

- \Jlivt'll as, 'the girtltn potet - Ulpon Appleton House inrtist-. FoI 1iii h pttfill SIni!" ,i lt',id I

* N~iivtls is-'s-u'n inolit Thul, a- H~'it itul ln: h, t'" u I t lktii, n pot'it us in

*~~~~~n o I Ilka % tt Ii is ntr. i n~ I: ,ts It iit listt Tt I - , I Iu: 'u it't it) i sI11 n

f 1l11 J'1"n 1I Allostt iitr ' lr t 1,'sst 1 Beoul'uf and tlt' -e- Ii\ 'u i iili l lit trilfiti t'i '

(1082) 177 IOT

clriitit lint' tIit(, tning licoi'is-ilt - f( hlit' , li t ] 1n1l in isks liiit k lit to 'i Ilie' -o
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MAZZENO, Laurence W., Major, USA, Li/','ra on a nm1ber oIf mlatters, among themi t he notion oft
* Lca t ig in a TecimJulo Ciiirricnin tt, Annapolis: U. S. America as a new ] andl of opport cinitv (ftor BrC r (If

Naval Academy Press, 1082. as a Cultural wasteland tfor Arnolc).0

This softbound book Contains, the proceedings of the

NConference on Liberal I-earning in a Technical Cur- MvAZZENO, LaUrenc W., Major, USA, Alan

*riculum, sponsored by the U.S. Naval Academy on 18 Lerner's Camelot: Arthurian Tradition and Some In-

* ~~March 1082. Included are major essays by Arnold dvda aet"Oi.,'l oi'il0 i,

Arons, University of Washington (Physics), and Lew hitittiitics, 5 (1982), 1-11.

Soens. Notre Dame University, (English), as well as a The Arthurian legend. retold for over a thousand0
*philosophical introduction by 1. M. Hill. U.S. Naval years, lives on in contemporary works that often re-

Academy, and essays by panel chairmen from the arrange details of the story or recreate the tale using the
various sessions held during the conference, original characters as tamiliar touchstones. Often con-

temporary versions of the story are made light ot b\'
traditional literary critics who find them perversion,.

MAZZENO, Laurence W., Major, USA, "Index" to or dilutions of the original stories. Lerner's Camelot
William Strunk and E. B. White, Eletiemits of Styl'e, 3d has received such criticism, and that harsh treatment
ed., rev., New York: Macmillan. 1982, pp. 87-92. is in part justified by the great liberties the author
Sf. takes with his subject. But there is great merit in somne

Strunk and White's booklet on style has been a stand- o enrsprryl fteAthra hrces n
ard text for over halt a century, but has been criti- his timing in presenting the play can tell the cultural

4cized by teachers for some time because it lacked an critic something about the valu'e ot the legend as an
index for quick reference in locating specific discus- expression of its inherent appeal to all times , and as
sionS of points, ot grammar, style, and dfiction. To rec- reveal something of the specific era in which the pla%
tity that omission, a new index was prepared to iden- became so popular.

tify all major points oft grammar, Spelling, diction,
* ~~~and Stvle. as, well as, to identifv all authors and works MZEO ~crne aoUA lrd

cited in the text. Lord Tennyson,'' Ctitical Sta-:et, of Pfyio, ccl. Frank
N. Magill. Englewooci CliffS, New-, lir-se: Sa11Lim1 PL're1

MAZZENO. Laurence W._ Major, USA, "Idylls of the 192 Ip.85270
*King in 1981," The Arriolt hami: A Rez iez' of Al id AS part of Salem PresN' new Crt 1a Sio iz, (T rIC',

Vi tpi'ti Cultioe. Q (Spring, 1982). 48-62. this essay oin Tennyson provides a Short rev iew of the,

poet's life and accomplishments. Inc lulcIdd is a liSt (It
Thisissy prsens areviw o I. I. rays Th'~ bI' major works, a Short clescript ion of Tennyson S work

- tiiopt of fte N\ight (Edinburgh and Toronto: Eclin- in drama, a general discuIssion of his major aimis as a
burgh University Pres. 1081). In a lengthy, poet, and extensive commentary ntrepom t I
preliminary discussion, the histor,' of criticism of Ten- cast rate his methods of composition and his major

nonSlong Arthitrian pomis reviewed, and the twAo themes. DiSCuIssion of Tennyson's concern for the past
-sides of the controversy over t i'( poet' c haracteriza- and his use of classical authors to illustrate modern

ion of his, hero arc' disc usec. The sc oncl halt oft the themes is, highl ighted li by discussion of 'The Lotos.

review discusses Gray's work as an attempt to Stett le Eaters,' and cliSCcISSeC in great detail through1 an -

ritit al diff(i11ue and prt'st'nt a senisible interpretation plicit ion oft 'Ulysses' ' in which the, am-biguities of the
of T-nnv~Son',Athr, om poem are Shown to be intenitionally inturjeco- Il twhe

Art uria ptt'iIi Iuhor .,, a int'ans of caliling attcition to thc purpk'x. -

it its oft modern exist tn c Tct' n , s nitli of ' ( otn'-

- MAZZENO. I..uirt-not W., Maijor, USA, and Allan 13. position for is, long poem IilnstrftCd ['\' a discusS-
ITECOWITZ. I'rot'ssor. 'Matthew Arnold and Jame% Sion of In .l'm,',Pa

Bryce, '''Ti' 4moliti, A R.'.n'a' of %fill 'in to' imi

C titlc 0(al,10 2)/8-1 I :\ O , Lautiir,'ie k\ Nlailor I 'SA, T he Begin-

In t lt'nrthv essa% , the trientiship of ,\rnold ant i rv'ut ning of Something 'I'':'.'(,i.'u,''.~t'

is resiewetl, tising Stvt'rall original. nevt'r-befort- 0) (Spring, 1082) .p 34

puabisht'd letters of1 Arnold and Brvt t. 'l'l frI'shij' 'Ibis sh,'t t'I'f' wnit's upo'n tilt 't.,ll Itiiliiit
of these two important f igLAi's in \'it t'ian Englandi wviith i't ts~iks 'IndtI t( It I 'n('st 11(innisx to 1
Spannetd thret', cut *tvs. and le-d to oniv signifitant in- ltisltrilt, fl h nc nt i''it'l t, ih st 1I 'ii-.ts 0

I ~tt'rchangt's of infotrmatio'n liettseen the two. As rt'stlt (lit' I lt'minis'avIi, tu'Ind t'u sIiiplistl 1'lir !tshat
e-ath mav. have intlut mcc the 'other in his ploicpt ions ' I,ch inlill of it.

-I,2



MURPHY, Marv C., Lieu tenant (junior grade), nttrC'd. This ncglet t i'. Unforttunate heiCJU'.t C art'%
USN R "Samuel Foote," Crtit'ica Stirz'i' of f/it' I~aa, poem rep r'c'nl t hi' rut i In Idd It t'II rm C' w-it'
ed. Frank N. Magill. Englcwotd Cliffs, N(-%,w Jerse'y: liinstin initial ".av'. Ii the English11 COitnti\ -B01U1

Salun Prss, 083.poemn and Miarvell's ttranstcrtilation It thi enii'v 11n thk
k 1~~~~o40's anti 1050 . Dute to 1 HU htary inl' In Ot

Th is art icle is a general tivervite' tof Fote's litt and
critical thought. It includecs critical evaluations oft two earls' twentic'th-(Cinur%, ctritia hae 1Bt't'n Una%%sa( tOf
tot Foote's plays, Tai'ttc and fThc C)iatop,. The article the lively cuturaliandtitl OItLr"s atitt'.hit tot u'.W

alsoi list,, Foote's major works, both tictional and tin Wrest Park, scaJt (i1 Her di'( Cr'If thet egh t 1 t jII

criticail. oit Kent, in thc' Io20 , and IL30 ": 1.111 hn CII Scl Idt'n
[hter aue ioicr JSrohin Sut kling. atnd

Thomas Carew'. were all intimnaic of tlit' tuiil TIt
MURPHY.1''t. Niars C'. Ii'ttti'nnt ijctnitir graici. U.SN, idientificatiotn oft Henrtic (1 Grev 'is I)lt'ictl oi fic
''A Selected Bibliography. in Liblil Lcaitttut1 ft IT estate illutmines man\- -tt thc' ittntgr,iphic atnd

Jl Te'!otu'iil Cit iultiti, ici. ~laIttenteV NIJMa,'no. An- snapiti": .S Nsal t atemv lress1082 pp 0-72 historical dcttails ot the poem is'ho'it 'ignitii anti' ha"1
eluded earlier restartchers. Cjarew celebrate', the d

This bibliiigraphv is citmpiiscl tot thc' moist recent, Grey tamily thriiugh the tt'. tit a st rtti ture aintd
best books about the marriage' cit technoloigy with the techniques boirrowssed t rom the, c tirt masqlue: oliu
liberal arts. criticisms tit the king's Sciit tish Ca.i;iiigt ait I ci 0

suggest that the ptiet has abandotnedi the c oct t

NOLAN, Charle's I., Jr.. Associate P~rofessoir, Cotn- ptsehsash'i teisi aristr itr
tributins toi the A tittia B~ilioaphyiil ii Ettlihli practicable sphere. ''To G. N. from Wrest cuit humitt' k

Ianguiagei aid Laitutioru, \ci. 54. ed. Michael Smith. Carew's pititic ccu,7er, tyving toigethe'r tht' tht'me's thait
lames B. Misenheimner. Jr., anti Mary Jean DeMarr. govt'rn his hcincreck'cicl lyriCs' Motre' itupirtant ,~ thi'
Leeds: Modlern Htumanitit's Research Assouciatitin, piece marks the end ot the' Carotlini' pt'rittt in pocr
1082. anti anticipates the cutttc'tu ot Ittc' tgnttnsi

(iin t ri btioiins, toi t he Anot ial Billiiap ,~ti it cotme from
aI careftil review. itt the many issues of titurteen jotur-
nals ranging f rom A itt/i1 i ici Ca liniqustoi' t ii thu
ht trtatioial Pil i/ ica ~i'l Qi t t't't/ The con tri butoiir triistr l r
ex\amtines anti notes anv article, edit ion, bootk, or PAR~KER, Mit hat'! P.,A ita Poesr Alae

not born (Sirt tio the Bay': Jack' Suckling, 'Tomthesis, puiblish('(] in an,, language, that has an imptir- Crw n h aigo ot -uj~ilt
tant link to English iir American languiage tir literatture R'em'ttii~iit1 1 , 12 tAuitumn 1082 i. 341 -3o8.
anti any ancillary work that bears, signiticantly tin
thtise fields. Using a 'petializvd tfirmat. hc' then SrlinSi ltgsBi' i''' us t i.Ja

prepart's bibliography tarcis titr suich ite'ms aind tiir- struigglie to t re hiitst'it tnn tilt intIlititit ' at TiiIMi'
wcry,lr them tit thei American etditoir, wthit in turn se'nds ('anus'V in tirtdl 10i st~iki' ttttt hi' iit'l' p)It ii C ir01tilt

the American i tnt ribUttion to I ecls, Frngland, wher'heti' i ig.t''tt'itttt'''ti' iCtii n

%,c'ar is tint' oft the' tot tmtajior uibliiigraiphit's in English dul-de:11 IVId[O-n C~ Ob nd--

stitli's in I t Ii It~tu I nin I'ipiti t ot tl Io.i i t hi le'uttII

PiARKER, Mlichael IP., Assistantt l'rittssr. 'To my in mitt'lpt tO tintial [it,' ina,tt' to s 'tc ptot'' 0'

friend G. N. from Wrest': Carew's Secular Masque'' t'e ;litoui' t ItIrtls' stt It Sitii1i Is d' tiint't

in ('laudce 1. Sttm ''..ntl ''Cd-I~at't's 'lwttrth, itls. .11t.1tC'tt sttUs InT [' l I os tti It wii'i ion AI t t:i

genre1, ''To C N.it' frn W ret. i'. Iat'gtl'l al it.' g hI' s''' i tll ,a d Il t n' i lt I ii.t l ~t 111r -11 \ItI 1i.1111
Of 11-Pl Pikb~rh: IrTMr-siv o Pit~bugh PusE

* I t)0 AC~LIlk tn ,. 1I11IIt l
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P1ARKER( %likhII 1'. A-i-taut wIti-oi, CarevpitI:h--vl tli.-i'i li-i nli nK

Poulitic P~astoral: \'irgilian 'rtct\t-, in tht- An-,wrr to 1c,20 ' n Iior, 1),) lIXj~ dud k t"l In 1)i
Aure-lian Tmn,nhend ,lolm !)imc tuj I tf\iiI 1 10ut-, (It thu' -. uu tli- Intlin. A-\hIJ !1,
I0821. 101-I1o. kIdu l 'lin. 1 I11lii\ i a i '

- C a~~~uw Answer to A~urelian Tii-whvd i1 ih XIi- ~ l. ta n i nii ii t

[''l h 1itItiulitk an1d JilitiiaIl. IIn I-l, vu CartUix -Lih'ti n -nt ini-.lmiL 11 I I -I " di d In it 1), -ix

Adlliii- Inla% ju-Iimili/i- hi- pIim- iir at Ii Fnigli-.l

( iiiitlf1 11 Iin iiLIVii 11 Iii- idul I--..II util IIICA x iII L %i-- ('I t N ) N it% k -n-~ tIt ,I Ih

a I-' co Tc I', t I -, I Igcn r c-n cmi "IImxi-.-i Wealth of Pur~-trtv, the- Jv%,l ofi Nee-d. WVallacc
- l~~IIIth thuC h1IO 111(an thII-r miidu-.( a-.CI 1.U hLII ja-irdl Stevens The Sail of Ulv,,si-~( ':~P-- 1

Ithu titting vuh Idc tol cxIni-. thuc I-.piratnion- itt tInt- iSpiifl 1082i. I1-i0
(111 tC 1nri- . A Cl-tan d ui(' 01i 111(1110111- tiiIC k ' I dl,( t% I 11( J0 ', o

ViigilI Fnr-,t anld Nith FI0), C Igiu- i-tirnnt--. C ar(-x ,. Th u o\alanhlu\in- -ngniimlt-iii
* intinini-u : I n1gland I'C( uIrnnI-- tiICIL -. i((",Mi III thW (CIrtai Ix 1AV II i lk'ita Iku tilldrii i ( thu M Il I h Sail

* Nigilan ihi ani CIra lu.. vln Hn.- 1i~d . Usw~s. [i PO I'l pri-unit- hxi -u t-m thk
gin iminiut wth it -.~ fxtiiuhni-, llL\ \ l ' thu .ku1 an1d tkk, hild t01M dOMMrnntu thi 11t-t

I 1  t ili it l 'tin il m-. iatfnlx th ii rtnuiru-. a hI x--i- i r- iinh-. iia i -ulttii im t
nutulini inthu'ii iimltiii hu al.ii-.ugu-t apoiihluu at sthu -lIt hutI~ix, un hI t nd oltin i III

I I vi It Ijk ILIt h tL i tha pu- i- fli ad tIll tha ha- Iu n It hi tn 11nh n hi- t1 (AI I V I III I%

- ~ i ~ 1- it,. cuntral nctiphoi a viixiu unsid k-nokuix Iit
towardl a ductinit un ot i uailit that di-.u i i, i ait% it

PiAlKFPR NMihail P., A--.nat l'rult--, Sir John iAugxnuu.i thu -u-It 'nd ilhi- lvii d t th i-n11-.
*Stickling In i. i;t ao i i ii ,,,I IP cti u. uul. [rank N. a hi-vi -'k gnu I h im II hni It IllV h '1% Iinv

Niagll.I-uh-uiii( Itt-., Ni-is r-- Sali 1 ru-.-
1083, VHIl ti. 27732783.

IMSC -i-i ll uiulrn M. - un- I'loti I--.m ( I
* Sir lulnin -iiL -lirn i- c lvuli n --. ntiil tilc Ii The Empt,- LI cu and] lX-ire: W\oman as Familial

- I tii-.tii rIn. IInn-hlutn ii tiol illm hli -.uvuul Center in Moude-rn Amnitan liution I I, - Ij -.

ti-i titln I i tilsl II- ainlitV 11, ui 11 ntl lniW -11 0hvth 11u m1 It, 17 ' \inntn 103 100 12t

- Im~~~~u ~~ i1r t k Iliil 1 irlltl vI~ c 1iulit,ul ~ itrrm Ic inn -ii tt iutu m I i iilttl\ 'tit iim

* I riuji-Hl i A t- isi~d ill, S I itt m- 11%\ 11 ritti-rnt- Mill 11i k'm IT- . . . I it-- - , i -

I'iu-ruu-.uni i- 11,1 Ill M11i 1i ttimll ri-h 1tT

I I , III I t %~t II !I II-i t( 11 11 -I . I Ij 1 ii N TI I 1 -1-1
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~~ENGLISH

TOMLINSON, David 0., Professor, A Poignant poet and classicist. But there is still more work to be
Christmas Past from Colonel Carters Christmas," done in order to demonstrate that Milton's classicism
Cheapeakc Country Life, (Christmas 1982), 26-27. allowed for a variety of manner that included bur-

lesque debunking. Milton's admiration for and readi-
F. I Ipkin, .. Smith, popular turn-of-the-century ness to respond to things Italian help to explain his
novelit born in Baltimore, includes a picture of a receptivity to burlesque, for the roots ot Renaissance
Maryland dinner in Colonel Carter's Christmas, a din- burlesque are Italian. In particular, Milton knew the
ner which, though it preserves the Free State rural comic burlesque poetry of Luigi Pulci (1431-1487),
traditions, is -erved in New York City. Teofilo Folengo (1496-1544), and Alessandro Tassoni

The article introduces Smith and his work and in- (1565-1635). Passages from these poets' works shed
cludes the excerpt previously mentioned from Colonel light on certain passages in Paradise Lost.

Carter's Christmas.

WOOTEN, John, Assistant Professor, "From
WICKER, Nancy R., Assistant Professor, "Galway Purgatory to the Paradise of Fools: Dante, Ariosto,
Kinnell," Critical Sarvey of Poetry, ed. Frank N. and Milton," ELH: English Literary History, 49
Magill. Englewood Cliffs, New Jersey: Salem Press, (December 1982), 741-750.
1983, IV, pp. 1589-1601. Most editors and commentators have assumed, and

This essay for a larger bibliographical work discusses with good reason, that Milton's Limbo in Book III of
the life, writing, and achievements of Galway Kinnell. Paradise Lost functions in some way as a literary allu-
Kinnell has created one of the most eclectic yet sion to Dante's first circle of Hell, which is Dante's
distinct American voices in contemporary poetry. Limbo. Dante is relevant, though not in so simple a
Born in Rhode Island, and educated at Princeton and way as critics have believed. In addition, critics and
Rochester, he has traveled extensively in the United commentators have assumed, because of Milton's
States, Europe, and the Far East. Kinnell has received reference in the Limbo passage to the canto in
numerous grants and awards, including a Ford Grant Ariosto's Orlanido Furioso where Astolfo, the English
and a Fulbright, two Guggenheim Fellowships, and a knight-errant, flies to the moon, that Milton has
Rockefeller Foundation award. Kinnell's achievement Ariosto very much in mind as a complementary
lies in his perfecting both the lyric and the narrative source. Milton uses Ariosto, even "corrects" him, a
poem. His love for particularity and his identification strategy that also involves a correction of Dante, and
with nature allow him to depict varying locales in of Dante's Purgatorio in particular. What we have in
startling detail, and his philosophical speculations Milton's Paradise of Fools, his Limbo, is a very
allow his vision to be at once real and surreal. The sophisticated piece of literary and theological
predominant themes of Kinnell's poetry have been criticism. Through the filter of Ariosto's moon fan-
identified variously as pain, alienation, death, mystery tasy, which in its turn is a literary and theological
of time, the violence of twentieth-century America, parody of Dante's Commedia, Milton achieves a
and, most recently, domestic life. Yet all of these masterly double aim: to borrow some of Ariosto's
motifs are in truth leitmotifs for Kinnell's major theme comic-satiric thunder while striking at the same large
of mortality, mortality in all its nuances-the world, satiric target-Dante's great medieval poem, especially
humanity, death, love. Kinnell creates his poems from the middle part of it.
the real elements of the earth and renders his obses-
sion with the physical world with vivid imagery, WOOTEN, John, Assistant Professor, "Sir Henry
sinuous language, and metaphors of nature. Wotton," in Critical Srey of Poetru, ed. Frank N.

Magill. Englewood Cliffs, New lersey: Salem Press,

WOOTEN, John, Assistant Professor, "The Comic 1983, VII. pp. 3139-3145.
Milton and Italian Burlesque Poets," Cithara, 22 This essay on Sir Henry Wotton. seventeenth-century
(November 1982), 3-12. English poet and diplomat, gives pertinent intormation

Milton, much more than has been acknowledged, was about editions, collections, and criticism of Wotton',

influenced by the vogue for burlesque poetry which poetry. In addition, a section analyze,, Wotton's
reached it,, zenith of popularity in England in his literary achievement; another brieflly describes his lite:
lifetime. Milton scholarship has rediscovered Milton's while a more extended section analyzes particular
sense ot humor, a tacet of his personality lost for a poems in an effort to make very specili( the nature ot
while in overly sober assumptions about the Puritan Wotton's modest but influential poeti talent.
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ENG ISH

YOUNG, Mallory, Assistant Professor, "The Phae- The Phaeacians live in a world of unfailing abundance, 4.cians: Pleasure, Poetry, and Tragic Choice," Southern free from effort and toil. Their play-oriented culture
Humanities Review, 16 (Spring 1982), 145-152. represents the height ot civilization. They live the life of

the gods, separated from all men. Their view of storytell-The decision of the Phaeacians to convey Odysseus to ing corresponds: the bard emodocus provides them withhis home in Ithaca is one of the most problematical -€-hies min tha idyssne fThe moas prbemlacae pleasure. But the Phaeacians are not gods; they are mor-events in the Odyssey. The Phaeacians are well aware
of the conflict between Poseidon and Odysseus: their tal. Odysseus' story forces them to a recognition of their
guest has revealed it in his own story. They also know own humanity. No one can stand disintereted between
the dangerous consequences of aiding and abetting this gods and men; the Phaeacians enter the struggle on the
wanderer. Numerous explanations have been offered to side of man, choosing their own mortality-much as had ,.'
justify their action-forgetfulness, hospitality, even Odysseus himself on the island of Calypso. The Odisb,Y . .cowardice. But a better answer may appear in a con- reveals that men are not gods-and that poetry is not -,
sideration of the Phaeacians' own position and culture. solely an instrument of pleasure. "
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ENGL ISH

Presentations

HILL, John M., Associate Professor, "The Intrusive PARKER, Michael P., Assistant Professor, "Mutinous

Narrator in The Canterbury Tales," International Members: Shakespeare, Parliament, and the Body

Medieval Conference, Kalamazoo, Michigan, 8 May Politic," Sixteenth-Century Studies Conference, St.

1983. Louis, Missouri, 29 October 1982. %

" ." PARKER, Michael P., Assistant Professor, ''
JASON, Philip K., Associate Professor, "Poetry P
Reading," The Phillips Collection, Washington, D.C., "Diamond's Dust: Carew, King, and the 1633 Elegies

of Donne," Fifth Biennial Renaissance Conference,
19 November 1982; Montpelier Arts Center, Laurel, Dearborn, Michigan, 16 October 1982.
Maryland, 3 June 1983.

PROTHRO, Nancy W., Assistant Professor, " 'Sing,
LEFCOWITZ Allan B., Professor, "Poetry and the Heav'nly Muse': Techniques of Teaching Poetry,"
Second Law of Thermodynamics," Conference of the Maryland Council of Teachers of English Language

World Futurist Society, Washington, D.C., 15 July Arts Spring Conference, Ocean City, Maryland, 10
1982. March 1983.

LEFCOWITZ, Allan B., Professor, "All That a Writer ROSS, Stephen M., Associate Professor, "Reading
Has to Know About Everything," Writers Conference Voices in Part iv of Faulkner's 'The Bear,' " Meeting

of the Northern Virginia PEN Woman, 1 November of Northeast Modern Language Association, Erie, Pen-
1982. nsylvania, 14 April 1983.

MAZZENO, Laurence W., Major, USA, "'Matthew SHENK, Robert E., Commander, USNR, "Cultural
the Chatterer' and 'that damn'd Scot': The Friendship Literacy, or Cultural Mastery: the Context of the
of Matthew Arnold and James Bryce," Athenaeum, Writing Craft," Conference on College Composition
U.S. Naval Academy, 15 October 1982. and Communication, Detroit, Michigan, March 1983.

.

MAZZENO, Laurence W., Major, USA, "Some Con- TOMLINSON, David 0., Professor, "A National
siderations for English Teachers in Using Computers," Man in Local History," The Catonsville (Maryland)

Spring Meeting of the Maryland Association of Historical Society, 23 November 1982.
Departments of English, Charles County Community

.- " College, La Plata, Maryland, 15 April 1983. -.
,. Ce LP Maa 1TOMLINSON. David 0., Professor, "Literary Figures

." of Maryland: Poe and Kennedy," Fairfield Senior

NOLAN. Charles J., Jr., Associate Professor, "Hem- Center, Annapolis, 19 October 1982.

ingway's Women's Movement," Annual Convention

of the Popular Association in the South, Atlanta, WOOTEN, John, Assistant Professor. "The Baroque

Georgia, 7 October 1982. Rhetoric of Space: Ariosto and Milton," Baroque

Festival Symposium, Washington Univer,,ity, St.

PARKER, Michael P.. A,,sitant Professor, "Comely Louis, Missouri, 26 February 183,

Gestures, Sweeter Manners: Carew, Kit Villiers, and
the Character of Caroline Courtliness," Southeastern YOUNG, Mallory, Assistant Proftsor, Poetry
Renaissance Conference Annual Meeting, Chariot- Reading, Maryland Writer,' Coundil, Maryland In-

tesville, Virginia, 26 March 1083. stitute College ot Art. Baltimore, 23 St'ptemb'r 1082.
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DEPARTMENT OF

History
PROFESSOR PHILIP W. WARKEN

CHAIR MAN

-I16 %

an otstadingyea in ubliatio an

or the History Department, 1982-1983 was

research. The faculty published twelve ar-
tcchapters ibokpapers,ane-

-. cyclopedia entries in the field of history.
The Department continued to participate en-pU

tivly n rofssona cnfeenes crss hecoun-
try Atnin ofthee, acuty embrspresented

papes. Asopresentations were made to fifteen
miltar an ciicaudiences.

Theresltsofthe History Department's deep
involvement in research are reflected in the ongo-

* ing enrichment of the classroom experience of-
fered the midshipmen as well as in the production

* of scholarly publications and papers.

C4

97J



4 ~ ~~ ~~~~~ -- .. ;*;-.. . .. 3*** -1; 7V* . .. .. * . .

'..

H I ST OR~

Sponsored Research

Taverns and Popular Sociability in
Eighteenth-Century Paris

RESEARCHER: ASSISTANT PROFESSOR THOMAS BRENNAN
SPONSOR: NAVAl. ACADEMY RESEARCH COUNCII

This study covers popular culture in eighteenth- perceptions of taverns, ot drink, and of leisure are the
century Paris for publication as a book on working subjects of this inquiry. The tavern was also the ob-
class communities and social behavior, which focuses ject of enormous fear and condemnation by the
on the role of taverns as a community forum and authorities and the church at the time. In the contrast
center for sociability. Judicial documents give a con- of elite and popular perceptions, a fascinating clash ot
crete and quantified foundation to our knowledge of two cultures at the dawn of the Industrial Revolution
the normal lives of the "nameless poor." Their use and appears.

tl %

The Via Flaminia
RESEARCHER: ASSOCIATE PROFESSOR PHYLLIS CUI.HAM

SPONSOR: NAVAl. ACADEMY RESEARCH COUNCIL.

The project focuses upon two topographical problems characteristics of surviving substructures, and corn-
with the route of the ancieo, Via Flaminia in Italy. puter simulation of various engineering solutions.
First is the entry of the Flaminia into the Mera Gorge. Preliminary findings were presented in a paper to the
Secondly, there is the problem of the more recent, but Field School in Archaeology of Florida State Univer-
longer alternate route through Foligno. The purpose sity in July 1982. Efforts are continuing to find outside
of the investigation is to offer an explanation for these support for more field work in Italy to lead to corn- =

apparent anomolies. Explanations are sought in the pletion of a number of papers and possibly a scholarly
ancient literature, examination of the topography and monograph.

",..' morphology of the region, archaeological

John L. Sullivan
RESEARCiER: COMMANDER MICHAEl. T. ISENBERG, USNR

SPONSOR: NAVAl. ACADEMY RESEARCH COUNCIL

A cultural biography of boxing champion John L. national sports hero in boxing, an "outlaw" sport. The
Sullivan (1858-1918) has been partially supported by research involves investigation into little-used

% the Naval Academy Research Council. Such a historical sources, such as sporting journals and
biography seeks to an!swer the question of how newspapers, to document the life story of a man

,,* V Sullivan, an ethnic outsider from a proletarian about whom no scholarly biography ha, ever been
background, managed to become America's first truly written.

my~e 98

%..,°i ., .



H IS TO RY

The British Expedition to Egypt, 1801
RESEARCHER: CAPTAIN BRENDAN P. RYAN, USMVC
SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

*This study continues work begun under a Naval General Sir Ralph Abercrombie, was one ot the largest

Academy Research Council grant of 1982. It involves pre-2Oth Century amphibious campaigns. It included a
an in-depth study of the British amphibious expedition fiercely contested landing at Aboukir Bay that isa

*to Egypt in 1801, the object of which was to defeat model for amphibious assaults. Despite the death of
and end a perceived threat to the British possessions in Ie, the campaign was a success and represents one ot

*India. The expedition, commanded by Lieutenant Britain's first major victories in the Napoleonic Wars.

- Medalists and Mutineers: A Test of Social-Order Theory
RESEARCHER. LIEUTENANT COMMANDER JAMES W. WILLIAMS, USNR

* SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

This project continues research begun under a Naval develop a subjective scale with which to compare ob-
- ~ Academy Research Council grant in 1981-1982 by jective risk and probable fear as a component in

looking at a specific organization and time individual behavior in the situation. This project also
period-the U.S. Army in World War 11. This project tries to go further into questions about differences in
aims to develop a relative scale of risks associated distributions of awards according to rank in the U.S.

*with the types of combat situations in which people armed forces.
received the Medal of Honor and, if possible, to

Western Civilization Computer Assisted
and Video Disc Program

- RESEARCHERS: PROFESSOR LARRY V. THOMP'SON; ASSOCIATE PROFESSORS P. ROB3ERT ARTIGIANI, PHILIP R. MARSHALL.

CRAIG L. SYMONDS; ASSISTANT PROFESSORS DANIEL M. MASTERSON AND JACK SwEET%,IAN

SPONSOR: NAVAL ACADEMY INSTRUCTIONAL DEVEL.OPMENT ADVISORY COMMITTEE

The project entails the expansion and modification of program elements deemed unnecessary through
the computer assisted self-study program inaugurated previous use.

-in 1982 with IDAC funding. Appropriate CAI for the The second major component of the project in- -
new six-credit History Plebe core course will be volves interfacing the prototype video disc, developed

*developed. This involves creating a new question data last year, with the computer-both for the CAl pro-
base for the first semester course and revising and up- gram and the classroom. Further collation and collec-
dating the question data base for the second semester tion of images for the permanent disc will continue,
to facilitate the new chronological and topical em- and the indexing of them for efficient use by instruc-
phasis. Additionally, the computer program itself will tors will be completed.
be modified to improve user efficiency and eliminate
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HISTORY

"Babushka" of the Russian Revolution: I
The Life of Ekaterina K. Breshko-Breshkovskaia,

1844-1934
RESEARCHER: ASSISTANT PROFESSOR JANE E. GX)I)

SPONSOR: NAVAL. ACADEMi RESFARCH COUNCIL

Ekaterina Konstantinovna Breshko-Breshkovskaia The biography of Breshkovskaia will be based on
(1844-1934) was a prominent narodnik (populist) and the type of primary source material that historical
leader of the Russian Socialist Revolutionary Party. research demands: archival and manuscript collec-
Her devotion to the revolutionary cause, her genero- tions; letters; diaries; reminiscenses; interviews: and
sity to her fellow Siberian exiles, and her solicitude for newspaper accounts. Indeed, Breshkovskaia is a good
the poor earned her the nickname Babushka-"Little subject for study because all of this vital material is
Grandmother" of the Russian Revolution. The project located outside the Soviet Union. (Since she is a "non-
is to research and write a book-length biography of person" in the Soviet Union today, it would be im-
Breshkovskaia. possible to gain permission to go there to work on her

Breshkovskaia's life deserves study for several biography). In particular, the biography will address
reasons: Breshkovskaia lived ninety years; she was such questions as why Breshkovskaia turned from -(

born during the reign of Nicholas I and died as Stalin reform to revolution; why she committed herselt to
tightened the reins of his communist dictatorship. the theories of Russian populism; why she was able to
Therefore, her life spanned three distinct periods of emerge from Siberian exile still eager to continue to
Russian revolutionary activity: the revolutionary fight autocracy when so many of her fellow exiles
underground (1860-1917); the Revolutions of 1917; gave up the struggle; and why she was so hostile to
and the revolutionaries in European exile. Usually Marxism in general and Lenin in particular.
these periods are studied separately, largely because Breshkovskaia's impressions will be analyzed within
few of the narodniki survived tsarist persecution to the framework of Russian populism, but the entire
witness the revolution when it finally occurred. A movement will not be reduced to her thinking. Also, it is
careful study of her activities is thus a chronicle of the difficult to answer motivational questions without resor-
fate of the entire revolutionary movement in Russia. ting to some psychological analysis. Thus, although the

Breshkovskaia was a narodnik, a Socialist Revolu- study will not be a pure psychobiography, insights from
tionary, and not a Marxist. She began debating Marx- the field of psychology will be used when appropriate.
ists in the 1890s, when the writings of Karl Marx first At present the first five chapters ot this biography are
began to attract the attention of revolutionaries completed. The sixth chapter, which covers Breshkov-
disillusioned by the failure of the populists to over- skaia's activities in 1917-18, is being written by David R.
thrown the autocratic regime. She remained an im- Jones of Dalhouisie University. The seventh and final
placable foe of the Bolsheviks until her death. chapter will be completed by December 1983.:V.
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HISTORY

Siegfried Sassoon and the Crisis of
Modernity in the Great War

RESEARCHER: ASSISTANT PROFESSOR THEODORE WI. BcX;A Z
SI'ONSOR: NAVAL ACADEMY RESEARCH COUNCIl

This study discusses the English soldier-poets of the This study emphasizes three major crises whikh

First World War as representative figures of the Sassoon and his comrades encountered during the
generation of 1914. At the center of this study is the war: those of language, politics, and psychology. Eath

English war poet, Siegfried Sassoon (1886-1967). In his of these crises merits a separate article. In addition to
war-induced search for a new language to express his continuing research on the impact ot the First World
feelings about the modern world, in his joyous par- War on Sassoon and his fellow war poets as well as

ticipation in battle and subsequent revolt against the on English culture generally, during 1983 it was also
slaughter at the front, in his growing politicization possible to finish one article on the national crisis ot
during the war, in his discovery of the new world of language which arose from the war and a second arti-
psychology during his treatment for "shell-shock," in cle on the impact on British attitudes toward

short, in his intellectual and spiritual transformation psychology resulting from the shell-shock crisis ot
* '~during the war, Siegfried Sassoon exemplifies a radical 1914-1918.

shift in consciousness in the generation of Englishmen
who came of age in the First World War.

Energy Awareness: Faculty Interdisciplinary Seminars
RESEARCHER: ASSOCIATE PROFESSOR ROBERT ARTIGIANI

SPONSOR: NAVAL SEA SYSTEMS COMMAND

During academic year, 1982-1983, the USNA Energy of Energy, "U.S. Energy Policy Since World War It."

Awareness Committees sponsored five interdisciplinary The seminars met throughout the academic year
faculty seminars. Speakers and their topics included: and normally attracted about twenty faculty auditors.

David Bums, Department of State, "Global Energy Attendees were divided equally between military and
Security"; Sumner Benson, Department of Defense, civilian faculty. Typically, the audience represented all
"Siberian Pipeline and the NATO Alliance"; Commander three academic areas-science, engineering, and
Richard Katz, USN, "Navy Energy Policy: An humanities. Several speakers were also kind enough to
Overview"; Rodney Jones, Georgetown Center for address midshipmen extra-curricular societies, where a

Strategic and International Studies, "Nuclear Energy and lively give-and-take usually followed the speaker's
Nuclear Proliferation"; and Jack Holl, Department presentation.

LIAI

,7,
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Independent Research

The History of Technology and the Philosophy of
:- Technology: Steps Toward a Conceptual Model

RESEARCHER: ASSOCIATE PROFESSOR ROiRT AR I(;IANI

The philosophy of technology is developing a be applied to historical developments in an inter-
dynamic model of the human environment which will pretive way.

William Howard Taft
RESEARCHER: PROFESSOR PAOI.O E. Coi.TFTA

This essay, not footnoted but with selected of foreign affairs: and his relations with Theodore
bibliography, on the presidency of Taft covers Roosevelt before his election, during his tour, and in
background that helps explain his conservatism; at- the campaign and election of 1912. It is to be pub-
titude toward the tariff, conservation, and progressive lished in 1983 in Henry Graf, ed., Thc American
reforms; his role as commander-in-chief; his handling Presidettnc, 2 vols. N.Y.: Charles Scribner's Sons.

The Naval Air Station
IL

RESEARCHER: PROFESSOR PAOLO E. CO.ETTA

A chapter in the forthcoming edition of the Naval services the stations provide ship's company and tran-
Aviation Guide. this work includes choice of site, con- sients. The essay has been accepted for publication by
struction, mission, operations, short histories of Naval Aviation History Office.
selected stations, selected commanding officers, and

Aviation at Annapolis
RESEARCHER: PROFESSOR PAOI1O E. COIETTA

The first naval aviation camp was established at vided by a squadron of float planes, later flying boats.
Greenbury Point. After 1926, all Academy graduates Unable to find a suitable location near Annapolis. the
had to become pilots or observers. Training was pro- aviation program was closed down in 1062.

The Chiefs of Staff of the Army
RESEARCHER: ASSOCIATE PROFESSOR ROBERT W. LOv\, iR.

This study is a continuation of the "military ex- details of his entire career, but concentrate the bulk ot
ecutives" series that includes the Chiefs Of Naval the essay on the officer's service as chief-of-staft. The
Operations and the Commndants Of The Marine essays are due for editing in late 1084 and the book is
Corps. As in those volumes, each author will deal projected for publication in 1986.
with the career of one general, provide essential
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""Journey to Pearl Harbor," Vol I of From Pearl Harbor to
Tokyo Bay: U.S. Naval Policy and e

Strategy in World War II
Rt s[ AR.It, n: Assc IA IIPOI I 5S0R ROIItR IV,'. [_OV . IR.

This study traces the careers of a number of flag of- Harbor and evaluates new evidence concrning the
ticers who were instrumental in the creation of prewar role ot the American navy in the month, prior to the
planning and shipbuilding and details their roles in the lapanese stoke. The manuscript is nearly (omplred
evolution of American naval policy from 1936 to and will be submitted for publication in the tall ot
1041. The study concludes with the attack on Pearl 1983.

The War of the Falkland Islands, 1983
RESLAR lEN: ASSOCIATE PROFEssoR ROBERT WA,. LOVE, 1.

This study of thf background and fighting during the the war, but to provide the reader with a view ot the
Anglo-Argentine war over the Falklands Malvinas conflict not only from the standpoint ot the com-
Islands in 1082 is the product of research conducted batants, but also from the helpers over whose tuture
by a multi-national team of over fifteen scholais and the conflict was waged. Nearly complete, the book
written by the researcher. It is intended to present not will be published in 1084.
only a detailed analysis of the causes and course oif

A Battlefield Atlas of the Civil War
RESEARCHER: ASSOCIATE PIROF1SSOR CRAI( L. S)MONDS

This study is designed to fulfill the need for a general re- detailed text that explains the tactical decisions ot the
ference work that depicts all the major campaigns of the battle. The final volume will contain 43 tull page maps,,
American Civil War on full page color maps, keyed to a 24 photographs, and 100 pages ot text.

The Sykes-Picot Agreement of 1916
RESEARCHER: ASSOCIATE PROFESSOR JAMES P1. THio.MAS

The purpose of this project is to investigate the Cabinet Office records in the Public Record Oftice in
causative elements in the British and French decision London. Also, many collections of private papers of
to agree to partition the Arab portions of the British officials have been investigated. The material
Ottoman Empire and to provide for the creation of an in the French Ministry of Foreign Affairs Archives in
independent Arab state during World War I. Emphasis Paris has been investigated. The material produced by
is placed on elements of strategic interest. Investiga- this research is in the process of digestion, collation,
tion has already been carried out by research in the and incorporation into the study.
British Foreign Office, War Office, Admiralty, and

Major Geuerd William H. Witherspoon
RESEAI HER: PROtI 01< IPlt IIP 11' W. WARKEN

An essay on the life and contributions of Geuerd Staft ot the Army, will be inc.luded in a book on the -,. -

U Witherspoon, concentrating on his tenure as Chiet ot Chie,, ot Stall. -
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Publications

ARTIGIANI, Robert, Associate Professor, "The the turn of the century: American journalist George
Tablet and the Tool: An Essay in Technology and Kennan; the nihilist Sergie Stephniak; the liberal Paul
Human Value," Journal For the Humanities and Miliukov; and the Socialist Revolujonarv E. K.

" Technology, 4 (December 1982), 1-14. Breshkovskaia. The major question the article seeks to
answer is how Americans got such a distorted view ot .- I

The theory of forms and a definition of technology as revolutio Russia t e nce prted sgest
- ,', "revolutionary Russia. The evidence presented sugges

a public art are related to criticize humanistic op- that the four "experts" on Russia, each tor his her
ponents ot technology and offer a positive argument osv lirelaing echnlogial pogres tohuma valesown reasons, tenrded to oversimplify the actual situa- ,''
relating technological progress to human values. tintmrcnadecs sarsl.mn

tion to American audiences. As a result, many
Americans believed that all Russian radicals wanted to

CALDERHEAD, William, Professor, "Prelude to make Russia into a carbon copy of the United States.
Yorktown: A Critical Week in a Major Campaign,"
Maryland Historical Magazine, 77 (Summer 1982), Gri["123-135. GOOD, Jane E., Assistant Professor, "E. K. Breshkov- "
-2-15.skaia and the Russian Revolutionary Cause in r

Although General Washington w,.s ns,. .ware of it at America," Red River Valley Historical Journal, 5
the time, he had seven days (from September 10 to (Summer, 1981), 299-313.

September 17) to get a portion of his army, moving This article is a detailed analyses of Breshkovskaia's
southward, to the vicinity of Yorktown to eliminate 1904-1905 visit to the United States. The purpose of

.,..*' the possibility that the British enemy would attempt a her visit was to raise money for the Socialist Revolu-
S last-minute breakout of their position before they tionary Party. Although personally an advocate of

became completely sealed in. Although the main body terrorism, she passed herself off in the U.S. as a
*.'-' of Washington's army did not reach Yorktown in time harmless "babushka" who had been a victim of tsarist

for this, the van of the army did arrive before the abuse. She became the symbol of the Russian revolu-
"deadline." Evidence suggests that the van's ap- tion in America and helped convince many prominent

- - peatance at Yorktown caused General Cornwallis to A rno rte .. .,.-Americans to support the cause.
" .decide to not attempt an escape.

HAGAN, Kenneth, Associate Professor, American
CULHAM, Phyllis, Associate Professor, "The Lex Op- Foreign Policy: A History, 2nd edition. Lexington.
pia," Latomnis. 41 (October-December 1982), 786-793. Massachusetts: D. C. Heath, 1983, Chapters 4 and 7.

The Lex Oppia was not one of the admittedly The revision is moderately extensive. The
numerous confiscatory economic measures passed dur- bibliography is fully updated. This book now is ap-
ing the Second Punic War as is usually thought. parently the leading text in the country for upper divi-

SAlthough it is early in the series, it is to be assigned to sion college courses in American diplomatic history. It -

.*, the series of sumptuary laws passed during the suc- spans the entire period of our nation's existence.
ceeding century. Its effects were not economic, nor
were they intended to be. It was instead a measure
aimed at increasing social control and cohesion in the LOVE, Robert W., Ir., Associate Professor. "Naval
crises of the Second Punic War. History: A Changing Field," Marine Corps Gazette,

(April 1983), 26-27.

,GOOD, Jane E. Assistant Professor, "America and This brief article argues that the recent proliteration ot

the Russian Revolutionary Movement, 1888-1905," scholarship and renewed interest in the history ot the
* The Russian Review, 41 (July 1982), 273-287. Marine Corps makes extremely ditlicult the develop-

ment of a post-Mahanian synthesis. It also chronicles
" This article described the activities of the four in- the efforts ot the History Department at the Naval

dividuals who were most responsible for shaping Academy to encourage midshipmen to study naval
' American public opinion of Russian revolutionaries at history.
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SWEETMAN, Jack, Assistant Professor, "Monarchism a combatant vessel and should not be treated as a
and National Socialism: August Wilhelm of Prussia- merchant ship. This paper examines the embarrassing
the 'Nazi Prince'," in Michael Barret (ed), Proceedings problem to American neutrality posed by the ap-
of the Citadel Symposiumn on Hitler and the National pearance of the Deu~tschland.

"" Socialist Era. Charleston, South Carolina: The
Citadel, 1982, pp. 53-60.

%" ". WILLIAMS, James W., Lieutenant Commander,
* . -. In 1930 Prince August Wilhelm of Prussia, the fourth "Sociology in the Technical Curriculum," Laurence W.

son of Kaiser Wilhelm II, joined the National Socialist Mazzeno (ed.), Liberal Learning in a Technical Cur-
Party. During the following three years prior to the riculum, Annapolis: U.S. Naval Academy Press, 1983,
National Socialist seizure of power, he played a prom- 55-58.
inent political role as a propaganda speaker. This

-P paper describes the prince's activities and attempts to Teaching sociology can be justified in a technical cur-
assess their impact on the German body politic. riculum because of contributions the perspectives and

methods of the discipline make to intellectual and
emotional development. Without coordinating

SWEETMAN, Jack, Assistant Professor, co-author, development in these areas, a technical curriculum,
"Demobilization and Change: Naval Personnel Prob- such as that at the Naval Academy, cannot produce a
lems, 1945-47," Shipmate, 45 (January-February 1983), mature person. Sociology offers some tools to coor-
14-16. dinate development in these areas. The discipline, by

At the end of World War Two the rapid demobiliza- its content, challenges the simplistic view that reality
tion of the U.S. Navy produced many problems in exists tangibly and unambiguously, to be mastered by
personnel matters. This memoir describes Admiral sheer effort-a view most freshmen in a technical cur-
Holloway's experiences during these years and the part riculum hold. The encounter with relativism provides
he played in solving these problems. the opening for intellectual growth but also creates

pain-an emotional experience-for most students. In
the methodologies it employs, sociology offers the stu-

SWEETMAN, Jack, Assistant Professor, "The Novel dent a mature way to cope with this experience. He is
Situation: American Neutrality and the Merchant Sub- offered the solution of contributing directly to expand-
marine," Shipmate. 46 (May 1983). 25-26. ing both his own knowledge and that of others. The

In 1916 Germany built several unarmed, merchant solution, in turn, points to greater intellectual
submarines, one of which, the Deutschland, was sent challenges, each of which may demand further emo-
to the United States to buy strategic materials. Great tional growth. Thus, sociology creates an unusually
Britain protested that any submarine was by its nature complete learning cycle.
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Presentations

BOGACZ, Theodore W., Assistant Professor, "Soldier GILLMOR, Carroll. Assistant Professor, "War on the
Poets of the First World War," Churchill Society, U.S. Rivers: Viking Numbers and Formations on the Seine
Naval Academy, 8 December 1982. and Loire, 862-869," Haskins Society, Houston, Texas,

November 1982.

BOGACZ, Theodore W., Assistant Professor, "A
Crisis of Language: Poetry and the First World War," GLLLMOR, Carroll, Assistant Professor, "War on the
English Department, Principia College, Illinois, Rivers: the Frankish Military Response to the Vikings
4 January 1983. on the Loire, 862-869," Conference ot the Roky-

Mountain Medieval and Renaissance Association, Pro-

CALDERHEAD, William, Professor, "Black Ann- vo, Utah, April 1983.

apolitans and The Artifacts They Left Behind,"
- Department of Archaeology, University of Maryland, GILLMOR, Carroll, Assistant Professor, "The

College Park, Maryland, 29 June 1982. Frankish Military Response to the Northmen: the
Logistics of Fortified Bridge Building on the Seine,

CA a s e862-869," University of Minnesota, Minneapolis, May~~CALDERHEAD, William, Professor, "The Quarry 1983. "m.
that Escaped: British Efforts to Recapture Burgoyne's 193

- Army Force of Prisoners, December, 1778," Carolinas
Symposium on British Studies, Tenth Annual Con- GOOD, Jane E., Assistant Professor, "American
ference, Appalachian State College, Boone, North Perception of Revolutionary Russia," American
Carolina, 10 October 1982. Historical Association Annual Meeting, Washington,

D.C., 30 December 1982.

COLETTA, Paolo, Professor, "Reagan and the Rearm-
ing of America," American Association of Retired Per- HARROD, Fredrick H., Associate Professor, "Law
sons, Annapolis, January 1983; and Daughters of the and Society," Maryland Committee tor the

" American Revolution, Annapolis, February 1983. Humanities, Easton, Maryland, October 1082 -

COLETTA, Paolo, Professor, "The Naval War of HUSTON, John W., Professor. "Annapolis and the
1812," U.S. Daughters of 1812, Annapolis, February Revolution," Daughters ot the American Revolution,

d 1983. Severna Park, February 1983.

CULHAM, Phyllis, Associate Professor, "The Battle of HUSTON. John W_ Professor, "Dedication: A New
Italy," Great Battles of Antiquity Series, Smithsonian Meaning," 8th Air Force Historikal So(iet', ,)avton
Associates, Washington, D.C., 17 February 1983. Ohio, October 183.

DARDEN, William M., Associate Professor, "Union HUSTON, John W., Protessor, "The Wartime Leader-
Troops in Annapolis," Baltimore Round Table of s e nd d-.- ship of General Arnold," Air Command and Statt.-,

*.-.. American Military History, Baltimore, November College, Maxwell Air Force Base. A,irna, August
1982.1982.

* i GILLMOR, Carroll, Assistant Professor, "The Seine as HUSTON, hohn W.. Professor. 'The Wartime Leader-
a Frontier: the Norse Incursions and Riverine Defense, ship of General Spaatz," Air ('omso nd ,ind Staff ('ole a.d-

" "- 841-886," Southeastern Medieval Association, Dallas,"'" ~leg;e, Maxwell Air Force Base, Alabama. Atugut 1082 ."
Texas, October 1982.
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HUSTON. John W., Professor, "Jonas Green, WILLIAMS, lames W., Lieutenant Commander. 'he
Colonial Printer," Friends ot St. John's, Annapolis, Educated Warrior -Contradiction in Term%?-. Stxiet'
February 1983. for Values in Higher Education Annual Conterenu',

Guilford, North Carolina, 0 August 1o82.

HUSTON, John W., Professor, "What Then This WILLIAMS, larms W., Lieutenant Commander, TIhe Viet-
Colonial American," Anne Arundel County Historical narn Memorial Controversy: A Study in American Values,
Society, Annapolis, March 1983. Lions' Club. Severna Park. Maryland. 24 May 1083.

LOVE. Robert William, Associate Professor, "New ZEIMET. Roger T., Lieutenant Commander, "The

Evidence on Pearl Harbor." Baltimore Rotary Club Fight in the Cedar Woods: Philip H. Sheridan and the
Pearl Harbor Anniversary Luncheon, Baltimore, Battle of Stones' War," Confederate History Institute,

December 1082. Murtreesboro, Tennessee, o May 1083.
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DEPARTMENT OF '

Chemistry
COMMANDER WILLIAM H. RIVERA, USNR

CHAIRMAN

~ith the continuation of the

faculty as older faculty
members retire and new facul-
ty are hired, the nature of the

research activity, its distribution of support, and
student participation all show differences from
preceding ye'ars.

The nature of support for research has moved
from a strong involvement in the more applied C

work of the Naval R&D community to a more
fundamental research emphasis. As the more
mature faculty members retired, their contacts
were lost to some extent and the new faculty
brought with them new agendas. There is still con-
siderable Navy support even for the more esoteric
work. This year that includes support from the5

J David W. Taylor Naval Ship Research and
Development Center for work in fuels and
polymers, and support from the Naval Research W
Laboratory in theoretical and structural studies
and in electrochemistry. The Naval Academy
Research Council provided support to get some of
the new people started in organic reaction
mechanisms, natural products, and new organo-
metallic studies. The Research Corporation pro- -

vided funding to two of our personnel. Three
studies were undertaken without support from ex- I

ternal sources in organic synthesis, laser dyes and
theoretical reaction kinetics.

Fourteen student projects resulted from these Professor Reece Corey. His work examined the
and other interests of the faculty. They covered details of fouling development on various
organometallics, heteropolytungstates, anti- materials and won the Trident Scholar Prize.
fouling polymers, anti-malarial agents, The department published 10 articles in the
electrochemistry in molten salts, theoretical open literature and one faculty member con-
calculations of structure and kinetics, and a tributed a chapter in a seminal monograph in his
biological study done by Midshipman Mark specialty. The department read more than 17
Olson as a Trident Scholar under the direction of papers in a variety of professional settings.
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Sponsored Research

Taft Substituent Constants of Organometallic Compounds
RFt-Ag t iFR: As is IA-\N II l-t) ts Tttt)IA . I II l\\t)l ,

SPOtN , OK: PKl ,IA~k I I CORPFdORA Ilk)\

Substituent constants are a measure of the ability of a The substituent constants of three arene chromiun
chemical group to attract or donate electrons and, carbonyl compounds (areneCr"(O 2 L, where L

. when applied to a series of similar chemical species, carbon monoxide, triphenylphosphine and
may be used to establish trends in chemical behavior triphenylarsine) have been determined and reported.

" and reactivity. Organometallic compounds are fre- Three additional compounds in this series (L =
quently air or water sensitive; thus the number of trimethylphosphine, triphenylphosphite and

_ techniques available to measure their substituent con- trimethylphosphite) have been prepared anti their
- stants is limited. Of particular interest is the Taft substituent constants will be reported shortly. Model

method in which a fluorophenyl substituted com- compounds for a series oF cyclopentadienyl manganese
-" pound is used as a probe. Using the 19-F NMR carbonyl compounds have been prepared by a new "

chemical shift of fluorobenzene as a reference, the route involving a thallium cyclopentadienyl inter-
chemical shift of both a meta- and para- fluorophenyl mediate.
substituted organometallic c impound is measured.

-' Synthesis and Chemistry of Bimetallic Compounds
RESEARCHER: ASSISTANT Professor THOMAS E. BITTI R\O1 F

SPONSOR: RESIAR.H CORPORATION

Bimetallic compounds have recently been shown to be also underway to prepare compounds which will bind
involved in the reactive centers of several enzymes and activate dinitrogen or carbon dioxide and activate

" such as those which convert atmospheric nitrogen to these compounds for reaction with reducing agents.
- ammonia and oxidize water to oxygen in the course of The svnthesis of biphenvlbisd(chromiumtri arbonvl ..

photosynthesis. Their presence in the enzymes bis(diphenylphosphido) methane and it, arsenic analog
responsible for fixing carbon dioxide has been known has been reported along with a studv ot its interaction
for some time. Bimetallic species are also thought to with strong acids. Four more compounds have now "
be involved in several surface reactions such as the been prepared in this series and their rct ions with

Fischer-Trolpsch synthesis of short chain alkanes and acid and with methyltluoro,ultonate will be examined X
alkenes from synthis gas (H 2 and CO). It is also likely in the immediate future. Mixed metal (1pOLmpunds
that liberation of dihydrogen from the surface oF containing chromium-molvbdcnum and mangainee-
metals during corrosion is a bimetallic process. chromium have been prepared, and a diphosphinc

This research seeks to prepare a series of bridge has been introduccd into the mixed maganes(-
- compounds in which two metal atoms are held in chromium compound. A dimangante compound has
- close proximity by a set of at least two bridging been prepared and a bridging reation attempted. A

,"groups. The introduction ot ligands (hydrogen, alkvl %mail amount (it the bridged p~l'(u1.t V,V,, dt~lVt~tld 11\ %

*. groups) onto these metal centers will position the 31-P NMR, but the major product from this reation
- ligands in immediately adjacent sites where they may was a compound with the phosphine bound at only

be able to interact to yield products. Attempts are one end.

*14.
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Electrochemistry at Phenol-Coated Platinum Electrodes
ISIARt IR: As;si IAN l Ik Y oN Gl-\t .\M T. (nI K

SPONSOR: NAVAl R1S-A.( I LAIK.\ I ()I,)

In this work, platinum electrodes were coated with a sur- electrodes involves inhibition ot the second reduction
tace im by oxidation ot phenol at the electrodes. The step of the quinone. Similar tudies for N, N-dimethyl-p-

pH response of the platinum electrodes, coated and un- phenylenediamine showed that the response for the
coated, was approximately the same (52 mV pH unit), second oxidation process ot this compound i,, only
indicating that the response is actually due to the somewhat decreased compared to that ot the tirst oxida-
existence ot an oxide layer on the platinum surface and tion step. These results suggest selective exclusion ot
that protons are able to penetrate the surface film rather anionic species from the surtace film, with some ot the
easily. In related work, it has also been found that effect being attributed to a steric exclusion ot the charged
reduction of benzoquinone at phenol-coated platinum species with their associated counterions.

Electrochemistry of Organic Compounds at
(SN),, Electrodes

RESEARCHER: ASSISTA N POFESSOR GRAHAM T. Ciu,
SI)NSOR: NAVAl RESE.ARC LABORATORY

Hydroquinone (H2Q) was chosen as one of the corn- background upon addition ot pyridine, quinoline, or
pounds for study at (SN), paste because it has been ex- acridine, the current for the process increasing with
tensively studied at platinum and vitreous carbon elec- heterocycle concentration. Smaller eftects were seen for
trodes as well as at (SN), single crystal electrodes, the thiazole, while thiophene showed very little effect. The

' electrochemical behavior being similar at all of these elec- interpretation of this effect involves a "complexation" ot
trodes. At (SN), paste, however, it was observed that the oxidized (SN), species by nucleophiles, thereby pro-
the current density for the reduction process following moting easier oxidation of the (SN),. This is in accord
HQ oxidation was much smaller, by a factor of approx- with the effects seen for the compounds studied, since
imately six, than that of the other electrodes. Since this the extent of the effect increases with increased
reduction process corresponds to the reduction of the nucleophilicity of the compound.
protonated quinone, this phenomenon was studied by In a study of other heterocyclic systems, pyrrole ox-
adding proton donors (for example, perchloric acid) to a idation was observed at a potential corresponding to the
solution containing benzoquinone, the oxidized form of anodic potential limit for (SN), and, while no separate
hydroquinone. The reduction process under these condi- oxidation process was seen, led to the formation of a

4 tions corresponded to that observed in the work on black deposit on the (SN), paste electrode surface.
HQ: in addition, the observed current level was smaller Previous work (Diaz et al.) at other electrodes has shown
than that observed at the other electrodes. These results that pyrrole oxidation produces a conducting, polymeric
are thought to indicate slow kinetics for this reduction; film on the electrode surface. The cyclic voltammetric
that is, in this case the (SN), Apiezon paste electrode behavior of the film on (SN), paste was tound to be
behaves differently from the (SN), single-crystal elec- qualitatively similar to that seen in the previous studies,
trodes. the redox processes being much broader and less well-

." .. An interesting effect was observed for certain defined at (SN), paste. One interesting aspect ot the pres-
heterocyclic aromatic compounds at potentials ap- ent work is that the concurrent oxidation (it (SN) and

N proaching the positive (anbodic) background limit for the pyrrole may have some effect on the nature of the film
(SN). paste electrode. An oxidation peak, rather poorly produced, possibly explaining the broader redox pro-
resolved from the anodic background process, appeared cesses for the polypyrrole film formed at (SN), paste
at potentials approximately 100 mV negative of compared to that at platinum.

%
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CHEMISTRY

Effects of Structural Disorder on the Electronic
Structure of Polyacetylene

RESEARCHER: ASSISTANT PROFESSOR MARK L. EIERT

SPONSOR: NAVAL RESEARCH LABORATORY

The unusual conductivity of polyacetylene is due to ponents of the conduction mechanism) are surprisingly

the delocalized 7r bonding along the carbon backbone stable in the presence of disorder. Solitons still give
of the polymer. Any defect or distortion which inter- rise to a narrow, well-defined band at mid-gap even in

rupts the delocalization is expected to have a signifi- the presence of interaction energy disorder sufficient

cant effect on the electrical properties of the material, to smear the Peierls band edges appreciably. This

The effect of disorder can be modeled as a random result offers important support for recent theories of
fluctuation in the interaction energy between adjacent conduction in polyacetylene, which postulate the for-

carbon atoms. Solving for the density of states in the mation and persistence of solitons in amorphous poly-
presence of a random interaction energy fluctuation acetylene films where the individual monomer units

using a Green's function approach, it was found that are expected to be exposed to variable chemical en-

soliton-like excitations (which are important com- vironments.

Mobility Fuel Properties (Fuels Chemistry Evaluation)
RESEARCHER: ASSOCIATE PROFESSOR FRANK J. GOMBA

SPONSOR: DAVID W. TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOLIS LABORATORY %

A rapid and reliable shipboard method of determining work tends to indicate some similarity between the
both nitrogen and sulfur in synthetic fuels was sought. two sediments which may show that a polymer of ox-

An Antek Nitrogen Analyzer is under evaluation and idized pyrroles may form. The adherent gum ASTM
gas chromatographic techniques were also tried. D381 test-apparatus was put into operation to set

Determination of sediment in synthetic fuels using comparison with the so-called 150'F oven test. Work
neat fuels plus additives such as 2, 5-dimethylpyrrole on this was to be continued by others during the
was compared with work done by others using the academic year.

same additive with JP-5 fuel. Preliminary infrared

Synthesis and Studies on 2-AZA-4-Thio-Bycyclo-
(4, 3, 0)-Nonatetraene

RESEARCHER: CAPTAIN RALPH D. HADDOCK. USMC
SPONSOR: NAVAl. ACADEMY RESEARCH COUNCIL

Theoretical calculations (MNDO) suggest that 2-cyclopentanoncarboxylate. protection of the

3-methyl-2-aza-4-thiobi-cyclo(4,3,O) monatetraene carbonyl is provided by ethylene glycol. The ester

should have approximately 35 kcal/mole aromatic function is reduced with lithium aluminum hydride \.'-

4. stabilization energy. Preparation of the aromatic and the resulting alcohol converted to the methyl

compound by dehydrogenation of the diene prepared ether. After removal of the ketone protecting group.
"-j by the scheme below is to be attempted. The the ether is eliminated to give the exocyclic terminal-

following scheme has been used to prepare the olefin. Treatment with thioacetamide gives the bicyclit
precursor. Starting with methyl product.
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Stereochemistry of Grignard Reagent Coupling
with Alkyl Tosylates

RESEARCHER: ASSISTANT PROFESSOR TAYLOR B. JONES

SPONSOR: NAVAL ACADEMY RESEARCH COUNCIl

The absolute orientations of molecules during the has transpired on a molecular level can be advanced.
course of chemical reactions have long been of interest The aim of this project is to gain more insight into the
to chemists. In order to elucidate how the absolute course of the chemical reaction between Grignard
orientations are affected by a given process, one must reagents and alkyl tosylates, two common classes of
know the absolute orientations of reactants and pro- organic compounds, using the absolute configurations
ducts. From a comparison of the changes, if any, that as a probe.
occur during the reaction, a commentary on what

Investigations of Insect Defensive Chemistry
RESEARCHER: ASSISTANT PROFESSOR TAPPEY H. JONES

SPONSORS: RESEARCH CORPORATION AND NAVAL ACADEMY RESEARCH COUNCIL

An investigation of the defensive chemistry of the Fire amides, whose biological purpose is unknown at this
Bee has been completed. This insect produces several time.
novel 2-ene-1, 4-diketones, which were prepared by Also completed is a detailed study of the structure
alternate synthesis, and provided to biologists who are of several novel ant venom alkaloids from thief ants
studying their role in the insect's behavior. These in the genus Solenopsis. These studies indicate that
compounds are powerful irritants and repellents. these ants possess a biosynthetic mechanism for these

Completed are the early stages of a study of the compounds that is similar, if not identical, to that
chemistry of some ants in the genus Mesoponera. utilized by ants in the genus Monomorium for produc-
These ants contain an array of acyclic amines and ing similar compounds.

Possible Field Trips for the USNA Interdisciplinary
Energy Course

RESEARCHER: PROFESSOR EDWARD KOUBEK
SPONSOR: NAVAL SEA SYSTEMS COMMAND

A two-week study was made of possible field trip sites for classroom use. Sites investigated were: Three Mile
for midshipmen enrolled in the USNA Inter- Island Nuclear Power Plant, Harrisburg, Penn-
disciplinary Energy Course. Several local sites were sylvania. Baltimore, Gas & Electric Coal Fired Power
visited to determine if they were of sufficient interest Plant, Chalk Point, Maryland. Getty Oil Refinery,
to warrant a class sponsored field trip. Trip times and New Castle, Delaware. Cove Point Liquid Methane
routes were considered. Also considered was the Terminal, Cove Point, Maryland.
possibility of including some of the sites on TV tape

The Examination of Oils by High Pressure Liquid
Chromatography

RESEARCHER: PROFESSOR SAMUIL P. MASSIE
SPONSOR: DAVID W. TAYLOR NAVAL Sil RESEAR 1 AND DFVEI.oIM.Nr CINTIIa ANNAOI 1, LAIORAT)I -,

A growing need of the U.S. Navy is the development oils could be detected by HPLC methods. High
of methods and techniques for studying the effects of temperature conditions with metallic catalyt, werc
high temperatures and pressures on the composition of simulated to ascertain the relation,,hip,, between
oils, especially in aircraft engines and ships in extreme time temperature chemical (hange, in the oil,.
temperature conditions, without dismantling the Satislactory progres,, was made ,nd the studiu,, arc
aircraft or ship engines. Studies were conducted to continuing.
ascertain if very minute changes in the composition oft
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Organometallic Coatings Program
RESEARCHER: ASSOCIATE PROFESSOR JOHN W. St ll I/ 

SPONSOR: DAVID W. TA\.oR NAVAL Stitl' R-SEt-AKi AND DIVLoI'\tNv Cl-Nt i ANA'PO 1-, lW.-\k lk.\ iR

The purpose of the program is to develop analytical methyl methacrylate to tributyitin methacrlat-c
techniques for characterizing organometallic polymers, moieties in copolymers of these materials. In addition,
The present work has shown that Raman spectroscopy Raman spectroscopy can be used to measurte re,,idual-'
is useful in quantitative measurements of the ratio of unpolymerized material that may be present.

Synthesis and Characterization of Several New Iron
and Ruthenium Complexes by Phase-Transfer Catalysis

and Photochemistry
RESEARC tIER: ASSISIAN I PROFESSOR lo ( I E, Si iAI-1

SPONSOR: NAVAl A( ADI-I'i RE:St-ARC t1 Cot C i

The purpose of this research is the synthesis and which involve using an aqueous ba',e-organi ,olvent
characterization of several iron and ruthenium com- system where a quarternary ammonium salt ,ia is as
plexes, with an emphasis on two major synthetic tech- catalyst. Addition ot methyl iodide, under the tondi-
niques, phase-transfer catalysis and photochemistry. tions just described, attorded the ,ubstitution produt
The project is divided into the two parts as defined by ot ICH,}FeiCOCHt as desired. The optimum (on-
the technique being employed. The research done thus ditions necessary for maxim un yield, reaction time,
far has involved preliminary investigation of a simple and temperature, have not vet been determined.
iron-cyclopentadienyl-carbonvl-bromide species, Amounts of reagent, normality ot the base solution.
which can be synthesized through published methods. time and temperature all seem to have an efttt on the
Phase-transfer catalysis conditions have been used reaction proceeding and also on the product yields.

Surface Energies and Chemical Analysis of the Initial
Stages of Microbiological Fouling

RESEARCHER: MIDSHIPMAN IC MARK J. OlSON
ADISE,: PROFESSOR R. REECE COREY

SPONSOR: TRIDENT SCHOLAR PROGRAM

A series of three interrelated experiments were con- and scanning electron microscopes (SEMI, and a
ducted which analyzed the initial stages of marine hydrous bacterial sprayer (Hl3Si. Results showed
microbiological fouling in the Severn River estuary. In definite surface energy ranges whirh would experientv
the first experiment, glass microscope slides were ex- low degrees of fouling or organism retention.
posed to natural fouling organisms at "sampling sta- In the third experiment, an artiticial sea water solu-
tions" located along the length of the estuary. Slide and tion was created and organically enriched in order to
water samples were collected at set intervals, and a analyze solutions which would support lite and promote
comparison was made between the relative degree of the transfer of fouling bacteria. It wa, disuovered that
fouling and individual water parameters experienced at each ot the nutrient solutions would support lite tor an
each station. Results of the analysis showed low fouling extended period (it time, while straight artiticial sea watCr
to occur in waters which were relatively low in and distilled water would only allow barterial transfer
temperature and oxygen content, but high in salinity, for a limited period ol time. During eath ot the ex-

The second experiment compared the surface periments, common or signiticant fouling organisms were
energies of a set of substances to the degrees of fouling observed and noted. One such observation in experiment
and organism attachment they demonstrated. Surface two, discovered extraordinary organims. reterred to ,is
energies were determined using a contact goniometer, "sheep," which were signiticant Clue to their strength ot
samples were exposed to natural fouling organisms in a adhesion on substrates, and their Compo,ition ot primnari-
controlled environment, and degrees of fouling and ly metals.
organism retention were determined using dissection
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Independent Research

Preparation of Substituted Acridones as Laser Dyes
R.EARC I fiR: Lt IETINANT PEtK lOtINS [ONF, USN

Acridones are molecules whose tluorescence spectra shift the two wavelength regions relative to cach
ofter potential as laser dves in as-yet inaccessible por- other.
tions ot the spectrum. Unfortunately, the absorption Preparation ot several 3, 5- and 2. b- substituted

bands quench this fluorescence too well. It is hoped compounds have shown promise but wider cupara-
that adding substituents to the acridone nucleus will tions are needed.

Mode-Specificity in HNC HCN Unimolecular
Isomerization: A Classical + Tunneling Model

RF ,IFAtI. I iR: ASSISTAN I lIOtI 5ss0I BO' 1 A. W AITI

Microscopic unimolecular isomerization rate constants ing point locations at the reaction barrier. By project-

are calculated for bond-specific preparation ot the ing the classical trajectories (which reveal the ettects ot
HNC - HCN system. The dynamical model is that ot intramolecular mode-mode coupling) onto the reaction
Waite and Miller, which incorporates computed barrier region and allowing semi-classical tunneling to

" classical trajectories coupled with vibrationally occur (which includes the reactive aspect ot the
adiabatic WKB tunneling probabilities calculated at overall unimolecular process), one can inter the
classical turning points in the reaction barrier region. relative importance ot the two effects as well as obtain
Rate constants are obtained via a probability branch- (at least semi-quantitatively) vibrational relaxation
irg analysis, utilizing Monte Carlo sampling of initial rates as a function ot energy and mode. Similar
conditions. Results indicate that at lower energies, calculations were carried out for the Henon-Hiele.
mode-specificity is significant, especially for excitation model unimolecular system. Results indicate very little
in the weakly coupled CN stretching mode. Mode mode specificity in the unimolecular decay rates,
specificity is reflected by a somewhat restricted which correlates well with quantum mechanism
distribution of turning point locations at the reaction results. The existence of three barriers to reaction for

"-."barrier. At higher energies, the exact dynamical results this system prevents any trajectories from sampling a
" correspond more closely with the statistical RRKM particular range of tunneling probabilities, thus

2 model, there being a more random sampling of turn- leading to the statistical-like rate constant profile.

...1 /
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Research Course Projects

Protonation of Cobalticium Compounds in Super Acids
RESEARCHER: MIDSHIPMAN I/C DAVID BIIESNER

AVISER: ASSISTANT PROFESSOR THOMAS E. BITTERWOLF

Many transition metal species are known to undergo Cobalticinium, methyl cobalticinium and 1,
protonation at the metal center in strong acids. The l'-dimethylcobalticinium were examined in a series of
strength of the acid determines the position of strong acids including HBF3 OH, HFSO, HF3CSO and
equilibrium between the free metal species and the HSbF. No evidence for protonation was found in the
protonated form. Ferrocene is known to undergo pro- nmr spectra. Preparation of bis(pentamethylcyclopen-
tonation in HBF3OH, an extremely strong acid, but tadienyl) cobalticium was not successful.
there is no evidence that the isoelectronic cobalticium
ion can be protonated in this medium.

-% ...

- .Synthesis and Characterization of New Iron
Complexes by Phase-Transfer Catalysis

RESEARCHER: MIDSHIPMAN 2/C DOUGLAS J. BROWN

ADVISER: ASSISTANT PROFESSOR JOYCE E. SHADE

The purpose of this research is the synthesis and catalysis conditions. While the application of phase-
characterization of several new iron complexes using a transfer techniques to such systems does indeed work,
technique known as phase-transfer catalysis. Phase- the optimum conditions necessary have not yet been
transfer reactions are done in an aqueous base-organic discerned. Amounts of reagents, normality of the base
solvent, two-phase system where a quarternary am- medium, time and temperature all seem to have an ef-
monium salt acts as catalyst. The research done thus fect on the yields of product. Work on this project

" ~,far this semester has involved preliminary investiga- continues, with more attention being directed towards
tion of the simple system of (ri-CH,)Fe(CO),X, where it with the researcher as a Trident Scholar for
X equals a halide with CHI, under phase transfer 1983-1984.

New Heteropolytungstates
RESEARCHIER: MIDSHIPMAN 1/C ROBERT J. CHASTANET

AIwISER: PROFESSOR ORVILLE W. ROLlINS

The following new heteropoly tungstates have been unique because they are undecatungstogallates (1ll).
synthesized and purified: Each preparation has been subjected to chemical

analysis. The analysis for preparation (I) has been
(RbNa). (GaO4 ErOW,,O..) S x HO (I) completed (except for Na) and the true lormulation is:

O (NHNa). (GaOErO 5W,,O,)0 x HO (II) (NH)Na4 (Ga. 4O Er OWO,,,,) 12 HO

(NHNa). (GaOCo['r,O,,.)WO,,) * x FLfO (II) The calculated composition is:

These new compounds contain the rare earths, er- Nil,, 21.0%: NH, + HO lo.,s at 500 C: 0.5";.
bium (Er) anti praesodynium (Pr) as indicated. TO our
knowledge, the only heteropoly anion known to (on- G(a, 1.01 " ': Er, 5.50"'': W, 61 5%;: and Na
lain a rare earth is the molybdate ot Cerium (IV) 2.70%. The experinntal results arte:
I CeMo,,O.,, 1 121-1,0. These new anions are also
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C H E 0I ST R Y

' NH4, 21.2.o; NH3+ H20 loss at 500"C, 9.30 0; is unlike those of other salts containing Keggin-typeN H , 1 .2 ; N , + ,O oss at 5 0 'C 9 . 0 % ;h e te ro p o ly a n io n s, w h ich a re su re ly iso m o rp h ic w ith

Ga, 1.70%; Er, 5.78%. W, 58.9%, and Na? the anion of this preparation. The crystal system is
adwssbetdta one of lower symmetry (than cubic), and if only one

. Preparation (I) is crystalline and was subjected to a (or two) space groups are possible, then a refinement
line-focus X-ray study using Ni filtered CuKa radia- of earlier structural of Keggin-type anions might be

tion. The X-ray pattern, containing many strong lines, performed.

Crown Ether Catalyzed Synthesis of Tri Butyl
Tin Methacrylate

RESEARCHER: MIDSHIPMAN 1/C GERALD ESPER

ADVISER: ASSISTANT PROFESSOR THOMAS E. BITTERWOLF

Tributyltinmethacrylate is used in one synthesis of tin Crown ethers are known to catalyze the formation

containing polymers used in preparation of anti- of esters with metal carboxylates and trialkylsilyl
fouling paints for the Navy. This synthetic route in- chlorides. Thus, it seemed reasonable that they would
volves a Dean-Stark dehydration of a benzene mixture catalyze a reaction between sodium methacrylate and

of tributyl tin oxide and methacrylic acid. While tributyl tin chloride in acetonitrile. Good yields were
yields were good, the workup of the reaction was dif- obtained with the 18-crown-6 as catalyst. Rates were

ficult and the benzene solution precluded commercial favorable as well.

acceptance.

Heterocyclic Thiosemicarbazones as Potential
Antibacterial Agents

RESEARCHERS: MIDSHII'MEN I/C ROBERT GAMBILL, ROBERT HERZOG, AND TOMOKO ISHIKAWA

ADVISER: PROFESSOR SAMUEl. P. MASSIE

In cooperation with the Walter Reed Army Institute of compounds also showed interesting preliminary activi-

Research on the preparation of heterocyclic thiosemi- ty against Herpes.

carbazones, He-C(R' )=N-NH-C=S-N(R2 R,) was It was, therefore, of interest to study derivations

made. These compounds showed activity against derived from pyridine-2-carboxaldehyde and pyrrole-

gonorrhea, malaria, leprosy and meningitis. Related 2-carboxaldehyde.

Studies of the Lithium/Benzoyl Chloride Cell System
RESFARCtER: MIDStI'MAN I C IANiES B. HART

AIVISER: ASSISTANT PROFLS, OR GRAIIAM T. ClK

A lithium cell system employing benzoyl chloride as reduction of benzovl chloride in acetonitrile has been

the cathode active material and lithium tound to yield aromatic di esters as products, the

tetrachloroaluminate as the electrolyte salt has been rather unreactive nature of which suggests that the
studied and f~ound to possess an open-circuit cell lithium 'benzoyi chloride cell may be safer in

voltage of 3.0 V. The discharge characteristics of the operation than previous lithium cell systems. A

cell depend markedly on the surface area ot the Dis(losure ot Invention has been made ot these

carbon used in tabricating the cathodes. Cathodic result',.

Z2;'
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Oxidation Potentials in N-Butyl Pyridinium Chloride:
Aluminum

Chloride Ionic Liquids
RESEARI Mt R: MIDSHII'MAN I C ROtERI, B. Hi RZo(,
AIwISI:: ASSISTANT PROFLSSOR GRAHAM T. CHELK

When n-butyl pyridinium chloride or the salt ot useful for the tUtdy (it certain organic molecules such

methyl imidazole and I-chlorobutane are combined as aromatic ketones which have oxidation and reduc-

with AICI1 , the resulting system is an ionic liquid. By tion potentials which tall outside the range of poten-

manipulating the ratios of the components of the li- tials available in aqueous solutions. An area ol con-

quid, the ionic system can be made neutral, basic, or siderable interest is the interaction ot the ionic melts

acidic in nature. These ionic liquids are useful for elec- with the aromatic ketones and their intermediates in

trochemical studies of oxidation and reduction poten- both oxidation and reduction reactions under various

tials and mechanisms. These systems are particularly degrees of acidity and basicitv.

Reduction of Aromatic Carbonyl Compounds in a
Room - Temperature Molten Salt

RESEARCI IER: MIDSHI'MAN 1 'C ROBIERT HtimRx,;

ADVISER: ASSISTANT PROFESSOR GRAIHAM T. CHEiK

Benzyl reduction was studied extensively in both basic electro-chemical and spectroscopic properties of ben-

and acidic melts of the AI 1C: I-methyl-3- zyl due to complexation ot the carbonyl oxygens by .'

butylimidazolium chloride system. In the basic melt, AICI3 . It appears that the stilbenediolate formed

two-electron reduction of benzyl leads to a complexed upon reduction is stable in the acidic meh. Benzoin

stilbenediolate intermediate which rearranges rather and benzophenone were also studied and showed a

rapidly to a benzoin dianion species. As the melt similar dependence ot electrochemical behavior on
acidity is increased, profound changes occur in the melt acidity.

Electrochemical Studies of Benzoyl Chloride and
Benzoyl Fluoride

RESEARC IIER: NIIllI'MAN I C PAMLIA A. HORIN-

AIm ISFR: ASsISTANT PROFESSOI GRAIHAM T. CiI.K

Upon reduction at platinum or vitreous carbon, ben- zoate in this case. Mechanisms tor the reduction pro-
zoyl chloride consumes one Faraday ot charge per cesses, involving a longer litetime for the benzovl

mole, resulting in the formation of a mixture of cis- fluoride anion radical than that ot benzoyl chloride,

and trans- stilbenediol dibenzoate. A similar study were proposed. Further work on phthalol dichloridh

was conducted on benzoyl fluoride reduction in order was also carried out, leading to identification ot cis-

to assess the effect ot the halogen atom on the reduc- and trans- biphthall, phthalic anhydride, and bei -

tion process, the principal product being henzyl ben- ZocVclobutadione as electrolysis products. :

* -S
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Mode-Specificity in Unimolecular Reaction Dynamics,
Theoretical

1i 11 1\i iI N: llsInst "Iii \ N 2 ( I , S I I I .\\,-

This research endeavored to answer questions invol,- level and manipulation o1 e\i,.ting FORFRAN tilt,..
ing the rate at which mleCUkles ,.h,, os, upon being Sinte it is a (la-sial trajetory tehnique, numeriika -

energized into a specific energy distribution. A integration ot coupled ditferential equations is
classical treatment including quantum mechanical tun- employed, as well as statistkal sampling ot molc ular
neling developed by Waite and Miller serves is the initial (onditions upon energiiation and statistkal
basis for this study. The major goal was to apply this analysis ot results. The inlusion ot quantum
technique to "real" molecular systems, such as the mechanical tunneling via the WKI3 method requires
unimolecular isomerization of HNC. use ot such numerical techniques a, root-tinding and

The research involves computer programming in numerical integration ot one-dimensional integrals.
the FORTRAN language, both on a devel.ipmental

MNDO Calculations on Crosslinked Polyacetylenes
REARC MR:MIIDSHIIMAN I C Ro13[RT W. Tol I o

AtISUIN: ASSISTANT PROFEYSOR MARK. L. EtitR I-

Experimental evidence indicates that isomerization of found that crosslink formation at tavorable geometries
polyacetylene from the cis configuration to trans at does produce unpaired spins with a relatively low ac-
elevated temperatures is accompanied b% the ap- tivation energy. However, there appears to be an addi-
pearance of unpaired spins in the material. The forma- tional energy barrier against migration of these spins
tion of crosslinks during isomerization is a possible away from the crosslink site, which suggests that they
source of the spin production and provides a plausible may not be able to initiate isomerization of an entire
low-energy pathway for isomerization. To test this polyacetylene chain. This result merits further investiga-
hypothesis, a series of MNDO (modified neglect of tion bv ai, itiitio techniques, since the spin migration
diatomic overlap) semiempirical electronic structure barrier may, in tact, be an artifact of the MNDO
calculations was carried out for polyacetylene chain method which employs very limited configuration in-
fragments at possible crosslinking orientations. It was teraction for the diradical cross-linked state.

Synthesis of Phenylcyclopentadienyl Derivatives of
Vanadium and Copper
RESEARCHER: MIDSHI'MAN I C jFTFREY S. WFIS

ADVISER: ASSISTANT PROFIESSOR THOMAS E. BITTERWOIF

Phenyl substituted derivatives of cyclopentadienyl has been generally ignored because ot the air sensitivi-
metal complexes have been reported for several ty of the former and the lack of reactivity ot the lat- ' "
metals. These compounds serve as models for the syn- ter. In the present work, progress was made toward
thesis of m- and p-fluorophenyl compounds used in the synthesis of phenvlcyclopentadienyl vanadium
Tatt substituent constant studies and as starting tetracarbonyl and on starting material tor the (opper
materials for the synthesis of bimetallic complexes. complexes. Problems of air sensitivity remain to be 9-

The chemistry of cyclopentadienyl-vanadium- solved.
tetracarbonyl and cyclopentadienyl copper phosphines

1.2
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CHEEK, Graham T., Assistant Professor, co-author, salt system have been studied as a tun(tion ot melt
"Preparation and Characterization of a Substituted acidity. Infrared spectroscopic data indicate that AQ
Alkylpyridinium Chloroaluminate Molten Salt exists in the uncomplexed state in the basi( melt (0.8
System," Inorganic Chemistry, 21 (1982), 3581. AICI,:1.0 BuPyCI). The electrochemical behavior in

Measurement of the properties of this organometallic this region involves a single-process two-electron

., salt melt permits utilization of this system for an elec- reduction (with slow electron transfer) ot AQ to its
trochemical medium. Potentials at which the molten dianion, the reduction mechanism probably pro-
solvent undergoes chemistry and its nature were deter- ceeding by an ECE pathway. Oxidation of the dianion
mined, back to AQ occurs at a potential considerably positive

(600 mV) of the potential for AQ reduction, thus in-
dicating some interaction of the dianion with the melt.

CHEEK, Graham T., Assistant Professor, co-author, The complexation of AQ by AI2CI,- in the acidic
"An Electrochemical and Infrared Study of Chloranil melt (1.2 AIC1,:1.0 BuPyCI) produces AQ(A1C 1, as
in n-Butylpyridinium chloride: Aluminum Chloride
Ionic Liquid." Journal Electrochemical Society, indicated both by infrared spectroscopy and chemical

" 129(1982), 2739. analysis. This complexation results in a shift in poten-
tial for the reduction process compared to the cor-

The electrochemical behavior of tetrachlorobenzo- responding potential for AQ reduction in the basic
quinone (chloranil, Q) has been studied in the melt of +1.4V. The reduction of AQ(A1ClI)d also in-
aluminum chloride-n-butylpyridinium chloride volves a single-wave two-electron process (with laster
(BuPyC) ionic liquid system. The reduction of electron transfer than in the basic melt), thought to
chloranil proceeds in a two-electron step, giving rise proceed by a disproportionation mechanism. Since the
to the dianion. Both the electrochemistry and infrared same separation in potentials for AQ(AICl,) 2 reduc-
spectroscopy appear to indicate that, depending on tion and subsequent oxidation in the acidic melt was
the acidity of the system, chloranil is complexed by observed as that seen for AQ in the basic melt, some
ACI1 , initially on the carbonyl oxygen, and on the interaction of the dianion with the acidic melt is also
ring chlorines. The second carbonyl appears to remain evident. As the composition of the melt was varied
uncomplexed. Large shifts in the reduction potential through the neutral region (approx. 1.0 A1Ci,:1.0
for chloranil are observed as the solvent acidity BuPyCI), in which the acidity is changing rapidly, an
(mole/ratio of A1Cl, to BuPyCI) is varied, indicating additional process due to reduction of AQ(AICI,)
the extensive degree of interaction of the solute with was observed; by adjustment of melt acidity by small
the solvent. Cyclic voltammetry indicates the presence additions of AICl, or BuPyCl, a melt containing all

. of one or as many as three species, depending on the three species AQ, AQ(AICI,), and AQ(A1CIV2 could
" acidity, which are concluded to be in rather slow be obtained. Electrochemical studies of this system in-

equilibrium. Nernst plots of tht potential of an in- dicated that interconversion among the various species
- dicator electrode as a function if the Q/Q = ratio in- upon reduction is rather slow, an observation relect-

dicate potentiometric reversibility; at a fixed Q/Q" ing the low levels of A1C], - present as well as the
ratio, the potential variation as a function of melt unbuffered nature of the melt in this region.
acidity indicates a gain of three A1CI1 molecules per
Q = relative to Q, suggesting that it is complexed by CHEEK. Graham T.. Assistant Professor, o-aithor.

-. '..,six A1C1, molecules in the acid system.s C m u i e t"pH Response of Platinum and Vitreous Carbon Elec-

trodes Modified by Electropolymerized Films,"

CHEEK, Graham T., Assistant Professor, co-author, Analytical ChcmistrY, 55(1983). 380.
"Electrochemical and Spectroscopic Studies of 9,
lO-Anthraquinone in a Room Temperature Molten stanardtrod at eri on t ' tnt
Salt," Journal Electrochemical Socictu. 129(1082), standard electrode materials by imposition (i eh,(tri(

2488. potential provided modiftied c'let rode prpet it's in
turther chemial sttudies. The (hangcs in ptt rcsponses

The electrochermical and spec(troscopi( properties of 9, art' reported in this papti ,ndt Must in(ludt bolti
10-anthraquinone (AQ) in the low temperature underlying substrate and polyner is pirt it Il (on-
AICI,: n-butylpyridinium chloride (BuPyCI molten sideration.
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IONES. Tappev H.. Assistant Protessor, co-author, VERZINO, William I., Commander, USNR, co- 2
'Photochemistry of Alkyl Iodides. 8. Formation of a author, "High-Energy (Neodymium) Laser Pyrolysis of
Bridgehead Alkene, Anc tol 4m,'ric'an Ch,,mical U.S. Coals," Journal of Analytical and App lic, It
Soictu. 104(1082, 3072. Pyrolysis, 4(1982), 21-31.

Photochemical reaction ot bridgehead iodides in the As part of a study exploring conditions that influence

(2, 2, 2), (2, 3, 1) and (3. 3, 1) series gave unrear- coal pyrolysis, the effects of neodymium laser heating

ranged substitution products as the major result with upon five different rank coals have been studied.

some hydrocarbon reduction by-products. Use of Gaseous products from neodymium-laser pyrolysis ot

deuterated methanol as solvent gave no isotope inclu- all coal types can be explained by condensation reac-

sion in these products. More complicated cases did in- tions during the cooling of high-temperature systems.
elude deuterium in the product and required bridge- The use of neutral or reducing atmospheres (helium,
hedeterm ite pouctantired hydrogen or deuterium at two atmospheres) does not

significantly alter the product distributions, although

some deuteration ot products was observed. High-

JONES, Tappey H., Assistant Professor, co-author, "Ant speed photography was used to determine the
Venom Alkaloids from Solenopsis and Monomorium dynamics of the laser interactions.
Species: Recent Developments," Tetraliedron, 38(1982),
1949.

WAITE, Boyd A., Assistant Professor, co-author,
The chemistry and biology of the ant venom alkaloids "Mode-Specificity in the Unimolecular Dissociation of
from the genera Solnopsis and Monomorium are Formaldehyde (H2 + CO), a Two-mode Model,"
briefly reviewed. The usual 2, 6-dialkylpiperi-dines Journal of Chemical Physics, 78(1983), 259.
found in four as yet unstudied species of Sol'nopsis The reaction path (the minimum energy path in mass-
are described. In addition, a monoalkylated
l-piperideine, that is a new natural product, is weighted Cartesian coordinates), and all the coupling

functions which fully characterize the reaction path
described from a fifth Solenuopsis species. Finally, the HaitnnofMleadyadAamhvebnHamiltonian of Miller, Handv,, and Adams have been ",-

venoms of Monooioriucio lati ,' antd M. sutbopacui calculated for the unimolecular dissociation of for-
are shown to contain an array of 2, maldehyde (HCO - H , + CO) in its ground elcctronic
5-dialkylpyrrolidines. state. The reaction coordinate and the four other in-

plane vibrational modes are strongly coupled to each

JONES, Tappey H., Assistant Professor, co-author, other, but the out-of-plane vibration is coupled directly

"Chemistry and Possible Defensive Roles of Cuticular only to the reaction coordinate. Calculations of the type

Alchols of the Larval Atlas Moth," Comparative of Waite and Miller for the state-specitic unimohecular
Biochemistry and Psysiology. 73B(1982), 797. rate constants are carried out for a two-mode movdel con-

sisting of the reaction coordinate and the out-of-plane
Cuticular wax from abdominal tubercles of Attaczvus vibration, and one observes a significant degree of mode-

atlas (Lepidoptera; Saturniidae) is primarily composed specificity, i.e., the unimolecular rate tonstant for a
of 1-triacontanol in combination with 1-hexa-decanol, given metastable state is not a smooth function of the
1-heptadecanol, 1-nonadecanol and 1-dotriacontanol, energy of the state. It is suggested that this mode-

Evidence for the roles of wax in water conservation specificity may persist in the complete six-mode system.
and defense against predators and parasitoids, and the
defensive behavior associated with an additional
thoracic defensive secretion are discussed. WEINGARTNER, 1). Iawrence, Assistant Professor,

1-Triacontanol at 2.28 X 10-8 M, but not larval "A Field-tested Internal Tag for Crayfish," Cri.ta-
wax containing this compound at the samen ciia, 43 (1982). 181-188.
tion, increased the number of leaves, and leaf and A brief review of tagging methods is followed by a *. ,
stem fresh and dry weight of Ailanthus altissipia seed- description of a new type o tag for cravish. This in-
lings, a host-plant o the Atlas moth. tected, color-coded, nylon rod teatures permanence m' 'u

through several molts, re _gnition of individual,, and
identifkation without satritic ing the marked animals.

MASSIE, Samuel P.' Professor, "Historically Black Field testing cit this tagging method indicated that no
Higher Educational Institutions and the Marine

Scince," uprcu, 4192),23-0.int('rferente withI the behaivior, growvth cir longevit v cit
Sciences," (Tcr,'crit, 4(1982), 23-20. the cravtish ot urred. The princ pal drawbac k (it thi,

A survey of marine science offerings at tour institu- tagging stem is thu tieni involved in pruparing and

tions was made and discussed, especially as models for ipplying the tag.
similar programs.
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Presentations

BITTERWOLF, Thomas E., Assistant Professor, "Syn- States, in trans-Polyacetylene,'' Internaitionail (,on-

thesis and Dihydrogen Evolution from Basic Metal terenet on the IPhvsiL, andI Chemiistr (it C ondtl( ting
Diniers." Maryland Section, American Chemical Polymers. Bourg Siaint Mlaurice, Franme, 10-14
Society. Baltimore, Maryland, October, 1082. December 1082.

*BITTERWOLF, Thomas E., Assistant Professor, ELERT. Mark I... Assistant Professor, Electronic
'Chemistry of Bimetallic Compounds, Rider College. Structure and Properties of Polyacetylene," Mar\vland
Lawrenceville, New Jersey. 14 April 1083. Section. Amreran Che-mial Soc iety \leing, C ollcge

tit Not re Dame of M a ryland, BaIt imore, MaLry land. 23

BITTERWOL,. Thomas E., Assistant Professor, "Syn- Fbur 93
thesis and Chemistry of Basic Metal Dimers," NSF
Organometallic Workshop, Tucson, Arizona, 1-5 June ELERT. Mark L., Assistant P~rofessor. "Tetrahedral
1983. Cross-links in Polyacetylene," Amecrii~an Physicafl

Societv National Meeting, Los Angeles, California,
21-25 March 1083,

CHEEK, Graham T., Assistant Professor, "Reduction
of Aromatic Ketones in a Room-Temperature Molten
Salt." Poster session, Gordon Conference on Elec- HERZOC, Robert. Msidshipman IC. "Reduction of
trochemistry. Santa Barbara, California, January 1083. Aromatic Ketones in a Room-Temperature Molten

Salt System," 17th Middle Atlantic Regional Meeting

CHEEK. Graham T., Assistant Professor. "Elec- of American Chemical Society. White Haven. Penn-

trochemical Studies at Phenokcoated Platinum Elec- sylvania, 7 April [983.

trodes." 17th Mid-Atlantic Regional Meeting, White
Havn. ennylvnia 6 pri 193.HORINE, Pamela A.. Midshipman I C, "Elec-

trochemical Reduction of Benzoyl Chloride and Ben-

CHEE, Gaha T. Asistat Pofesor "Eec-zoyl Fluoride." 17th Middle Atlantic Regional Meeting

* ~~~trochemical Studies of Selected Organic Systems.' ofvaa Ame priC al Soit98hieHae,.en
Seminar. North Carolina State University, Raleigh., ~ vna pi 93
North Carolina. January 1Q83,

KOUI3EK. Edward, Professor, "Honors, Chemistry at

-~ELERT. Mark L., Assistant Professor, "Tight-Binding Oklaom Stnnae Unverity i hcialEu~in

Studies of Electroactive Organic Polymers." Interna OkaoaSaeUiest, .Stillwvater. ('kLahoma,

tional Conference on the Physics and Chemistry oft August 1982.

Conducting Polymers, Bourg Saint Maurice. France,
10-14 December 1982. MASSIE, Samuel P.,, Professor, "Black Americans in

Science; Afro-Americans in Science,'' Atr-Aiwrikan

ELERT. Mark IL, Assistant Professor, "'Cross-links Bla~k History Month Observations. Mliddle East D'ivi-
and Unpaired Spins in Polyacetylene,'' International sion, Corps (it Engineers, U.S, Army,. Wint hester,
Conference on the Physics and Chemistry of Conduct- Virginia. 22 Februarv 1083,
ing Polymers, Bourg Saint Maurice, France, 10-14
December 1982.

VVEIN(;ARTNER, D. lawrenc, Assistant lProtessor.

"Determining Respiration Rates in Aquatic
ELERT. Mark L., Assistant Professor, "The Effect of Organisms,"' Workshop on Biology laboratory Limta-
Off-diagonal Disorder on Soliton- and Polaron-like tion, Clemson, South Carolina, 14 June 1083.
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DEPARTMENT OF 4

Computer Science
COMMANDER WILLIAM L. LUPTON, USN

C H A 1 R1 A N

Research in the Applied Science
Department was performed in Corn- [

puter Science, Management, and N
Operations Analysis. The research "-
activity described on the following1

pages provided the students with valuable ex-
perience and an appreciation of the applications of
their particular academic disciplines.

The bulk of the midshipmen research was sup-
ported by an annual grant from the Chief of Naval
Operations (OP-953) and administered by the
Operations Analysis faculty. Their funds allowed
the faculty members to work closely with opera-
tional units and development agencies within the
Navy to provide projects of current interest for
midshipmen research.

Faculty research was funded by a wide range of
interests, both government and civilian, and en-
compassed many areas of scientific study. As is
always the case, the ultimate beneficiaries of these
studies are the midshipmen whose educations are ,"
enriched by the constant study of the faculty.

During the Academic Year 1982-1983, the
name of the department was changed from -

Applied Science to Computer Science. The change
was made to reflect the fact that beginning with
the Class of 1986, Computer Science will be the
only major offered by the department. Research in
the Computer Science Department will continue
to play a vital role in the professional enrichment
of both the midshipmen and the faculty.

hE
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Sponsored Research

Calculation of the Sea-Floor Conductivity Using
Measured Electric Fields and Potentials

RESEARCHERS: ASSocIATE PROFESSOR FRANK L. K. ClI ANI) ASSISTANT PRoLFESSOR FRlIDlclI K A. SKO\'I

SPONSOR: DAVID W. TAYLOR NAVAL SHIi' RESEARCH AN) DEVELOI'IENT CLNTER, ANN.AI'OI is LAI0tORAIOR'

Existing electric and magnetic Monopole mathematical components as a function ot bottom conductivity vice
ship model computer programs, developed at the distance from the source. The electric model was then

" Naval Research Laboratory for shallow water, were used, together with the actual shallow water test
adapted to the Naval Academy Time-Sharing System. results, to predict bottom conductivity.
These programs were then modified to produce field

" Heating, Ventilation, and Cooling General
RESEARCHER: LIEUTENANT COMMANDER DAVID C. ENDICOTT, USN

SPONSOR: DAVID W. TAYLOR NAVAL SHIl RESEARCH AND DEVELOPMENT CENTER, ANNAI'OLIS LABORATORY

The purpose of this project was to assist in the software for computer-aided bearing design and data
installation of a data acquisition software system for analysis; and provide consulting services on software
compressor and air conditioning system development; development, data acquisition, system analysis,
develop software graphics for flow diagram system integration, and computer schemes related to
demonstrations of heating, ventilation, air HVAC program (DDGX AC Plant).
conditioning (HVAC) laboratory experiments; develop

Accuracy of Software Development Activity Data:
The Software Cost Reduction Project

RESEARCHER: ASSISTANT PROFESSOR ANTHONY F. NORCIO

SI'ONSOR: NAVAl RESEARCH LABORATORY

This paper addresses the accuracy of self-reported engineers report relatively accurate data on the WAR
activity data and valid ways to analyze such data. A if they make notes on their activity or if they are
one-week experiment was conducted in which the prompt in submitting their WAR. If engineers do not
activities of five Software Cost Reduction (SCR) keep notes on their activity, then prompt reporting is
project engineers were sampled. The sampled data was critical for ensuring the accuracy of weekly sell-
compared with the activity data submitted "as usual" reported data. The results also indicate that ratios
by the five engineers on the Weekly Activity Reports between activity categories are valid metrics of project
(WAR). The results indicated that the activity.

%' %
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An Analysis of Academic Grades in SM212 and SM202
Ri St-,Rc I FIR: Mi, I tEI'\AN I C ROHI it RI A. ARcNsON -0)

AIwist-R: MIA.)R NIAI (01M W . FoIfIi IA.\, LISA
-.* S~I9~ R: M' A It A.-\ 1 IItM K 'R D \[ t\ MI \1

At the request ot the Mathematics Department courses. A second part to the project involved.'-'
Chairman, the academic grade histories tor SM202, comparison (it each midshipman's grade in SM212 or
(Elements ot Differential Equations) and SM212 SM202 with his pertormance in all other math .ourses
(Diffterential Equations) were analyzed. All grades (excluding SM202 and SM212) and then making this
awarded for the academic years 1072-1Q82 were used comparison among the various academic majors as
first to determine the distribution of grades [or both well.

Statistical Analysis of Naval Messages
RtSEAIR( ittER: MIDStIP'MAN I C ItI ItAFI Bi .SlK

AIW\ISFR: LItUILTENANT COMM.\NI)IR CRAI, NI. ,A.\N 5( It LSN

S'ONSORS: N.-AI Ei FcTRONt( S S) STEt\fs COMMAND, .\N X I (ItF I oF NAV\l OtI 11 RiN 10 1 (OP-oS

The purpose of this research was to uncover letter persons. Approximately 2,000 unclassifiecd naval
characteristics and probability distributions in naval messages provided on tape were read by Naval
messages for both single letters and digraphs and to Academy Time-Sharing System (NATS).
conduct additional analysis necessary to develop 95 Naval messages have dramatically ditterent
percent confidence intervals and determine required characteristics from those in standard written English.
sample size for conclusive results. The project was Large (relativelv) amounts ot numbers, spaces,
patterned after Bell Laboratory Studies of the New abbreviations and a flatter distribution ot characters
York Tipnies. Underlying information essential was occur in naval messages. Although the analysis was
studied to determine susceptibility of U. S. Navy completed otn only 167 messages, the Tesults were so
message traffic to exploitation by unauthorized dramatic that further analysis and research is essential.

Project RUMIC Research Report
RtESEARCHER: MIDSHI'MAN IC PAt. A. BOY"

AviIEstR: LItF.TENANT COMMANDER WEE il Am E. EAGER, USNR
SEONsoIs: NAV Al. COASTAl SYSTEMS CEN FER AND CHIE F oF NAVAF OI'TRATIONS (OP-95)

Modern mine wartare necessitated the development of Remote Undersea Mine Countermeasures. The RUMIC
an unmanned, low-risk mine hunter. Current Soviet autopilot drives the submarine along a pre-
strategy has forced the United States Navy to allocate programmed search pattern while the sonar scans the
more of its mine-warfare budget to the development bottom for possible mines. The navigational
of deep-ocean minesweepers. Consequently, the aging information (heading, speed, location, etc.) and the
coastal mine-sweepers are leaving a gap in the coastal sonar output are recorded bv an outboard tape
mine-countermeasures force. recorder. The tape is thus a record ot the mission.

The Naval Coastal Systems Center (NCSC is which is later analyzed to determine the location ot
currently planning for the development of an mines in the area searched.
inexpensive, autonomous, Undersea vehicle with mine In order to demonstrate system feasibilitv, it is
reconnaissance and neutralization capabilities., necessary to develop a means ot determining the
Additionally, the concept provides the United States overall system accuracy. "How close did the s's'teml
with a covert capability not attainable with prelict the actual locations of the mines? " is the test
conventional surface-type mine hunters, question. To solve this problem. an algorithm was

NCSC has integrated existing hardware and developed to determine the latitude and longitude of
technology to equip an old swimmer-delivery vehicle detected mines. A comparison was then made between
(a two-man submarine) with a search sonar and an the derived coordinates and the known locations in
acito-pilot. The project has been named RUMIC for the constructed test tile to address the stated cue.stion.
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COMP'TER SCIENCE

The Supply/Budget Stocking Problem
RESEARCHER: MIDSHIPMAN 1/C JOHN HUCt IFS

ADVIsER: LIEUTENANT COMMANDER CHARLES A. PERKINs, SC, USN

SPONSOR: CHIEF Of NAVAL OPEiRATIONS (OP-95)

The project undertaken was in fulfillment of a course involved the use of advanced dynamic programming
requirement in the operations analysis curriculum. The with the goal of determining the exact optimum point

" major objective was to simulate in a simple model the of funds allocation. The researcher chose this ap-

budget and supply problem faced by project and pro- proach and learned a great deal about the uses and
* - gram managers in determining how and where to limitations of the method to a real world problem.

spend the available repair parts money. The model After the limitations of the dynamic model used
*-": considered failure rates, cost, and critical nature of the and the absurd answer it produced were analyzed,

equipment to the ship's mission, work was concentrated on a better understanding of
There were two methods of approaching the problem the methods currently being used in the Navy to deal

identified. The first involved the use of linear program- with this problem.
ming and a simple cost trade-off approach. The second

Case Study in Naval Battle Group Anti-Air Warfare

RESEARCHER: MIDSHIPMAN 1/C STEPHEN JACKSON

ADVISER: COMMANDER JAMES D. BUTTINGER, USN
SPONSOR: CHIEF OF NAVAL OPERATIONS (OP-95)

The purpose of the project was to develop a case mation from sources engaged in research, primarily
study for use in the "Analysis of Naval Tactics" the Center for Naval Analyses. Included in the case

course in the operations analysis curriculum. The case study was also a solution guide and a supplemental
study goal was to develop a narrative scenario of the teaching package as well as a documented computer
outer air battle with current ranges, threats, and other program. The project was successfully completed and
parameters. The plan was to obtain the current infor- the finished report submitted.

Placement Procedures for Plebe Chemistry
RESEARCHER: MIDSHIPMAN I C KATIE A. PODOI AK

ADVISER: MAIOR WILIAM J. HAFFEY, USMC

SPONSOR: CIENIISTRN DEPARTMENT

The objective of this stud' was to investigate alter- Test (SAT) scores, high school chemistry grades, on
native procedures for placing Midshipmen Fourth several plebes in each ot the tracks and employed the
Class into one of the three chemistry tracks - high, discriminant analysis technique to see it an optimal

- * middle, and low. classification system based on these intormation
Currently, placement is based on the results of a variables could be determined. Such a classitication

Placement Exam. The researcher created a data base technique was constructed and briefed to the
containing information such as Scholastic Aptitude Chemistry Department.

°./
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Development of Software Package to Determine
Underlying Distribution and Parameters

of a Sample of Data
*" RESLAR( HER: MIDSHIPIMAN I C JOHN Poi K

ADISER: LIEUEFNANT COM.IAN'EIR GiR(;I R. HAMEIIN, USN

SPONSORS: OPERATIONS ANALYSIS FAC.UITN, AND CHIEF OF NAVAl OPERATIONS (OP-95)

The purpose of the project was to develop a software distributions: exponential, normal, uniform, lognor-
package which performs analysis on a data sample in mal, Weibull, and gamma. Once the most likely is
order to determine the underlying distribution. It does determined, the parameters are computed and a chi-
so by constructing probability plots, squared goodness-of-fit test is performed. The user is

It then uses an R2 coefficient to determine which of then given the most likely distribution and its
the plots is the straightest. It tests the following parameters, as well as the chi-squared statistic.

Exploratory Data Analysis Package
RESEARCHER: MIDSHIPMAN 1/C MICHAEL MELILLO

AI)VISER: LIEUTENANT COMMANDER CRAIG M. JANNUSCH, USN

SPONSORS: OPERATIONS ANALYSIS FACULTY, AND CHIEF OF NAVAL OPERATIONS (OP-95)

Exploratory Data Analysis (EDA) is an important multiple boxplots. The package is designed to be both
aspect of statistical analysis. The Minitab statistical interactive and user friendly. It is also designed to
package currently on the Naval Academy Time- handle most common size data files. At this time
Sharing System (NATS) is insufficient for many ap- about 50 percent of all the desired techniques have
plications requiring EDA. This project comprised been implemented. A user's guide is in draft form.
selected techniques such as stemleaf plots, number The algorithms implemented have been subjected to
summaries, scatter plots, curve fitting, boxplots, and preliminary verification.

A Statistical Analysis of Majors Change
at the U. S. Naval Academy

RESEARCHERS: MIDSHIPMEN 1/C TODD C. DAVIS AN) GARY D. MCCARTI')
% ADVISER: ASSOCIATE PROFESSOR RANDALl. K. SPOERI

SPONSOR: OFFICE OF THE ACADEMIC DEAN

The process by which midshipmen change majors is of * Each graduating class analyzed gained an average
interest to the Office of the Academic Dean. Complete of six humanities majors due to changes.
records of all major changes since 1974 have been kept -- Each class lost an average of six
by the Assistant Dean for Academic Affairs, and were science, engineering majors.
made available for analysis. Each record contains - Increasing numbers of humanities majors have
identification number, date the major change was been gained in recent years.
made, losing major, and gaining major. This data was 0 A sizable shift from engineering to science oc-
entered into the computer for subsequent analysis. curred in all years analyzed.
From this information, trends and predictive features * A small percentage of majors accounts for a
were identified. Frequency distributions, bar graphs, large percentage (f changes.
and histograms were used to organize and analyze the are page of chanes.

The majors most commonly transferred into in-
data. These methods provide a useful summary of this clude General Engineering (EGE and Physi al
histori(al data. Science (SPSi.

The major findings of this study were: The majors most commonl] dropped are the
" A greater number of midshipmen have been engineering majors.

changing majors in re(ent years.
-,The number has in( reased approximately 40 per-

(tnt sin(c the Class ot 1078.
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COMI'l'TER SC IENCI

Design and Documentation of a Curriculum for a
"Short Course" in Naval Operations Analysis for

Naval Tactical Research and Development Personnel
RESEAR(t HERS: MIDSHII'MEN I C MARK L. STONE AN) KENNETHt WIL SON

ADVISER: ASSOCIATE PROFESSOR RANDAII. K. SIOERI

SPONSORS: NAVAL COASTAL SYSTEMS CENTER. AND CHIEF OF NAVAL OPERATIONS (OP-)05)

Other branches of the armed services have historically 2. Identifying current and previous offers ot such
developed, documented, and offered curricula in the courses, both military and civilian. These
techniques of operations analysis for various military organizations were then contacted to acquire in-
and civilian personnel in their commands. Civilian formation, documentation and or advice
universities and other organizations have also rou- regarding their experiences in the development
tinely offered such instruction. Personnel at the Naval and conduct of their courses in this area.
Coastal Systems Center, in Panama City, Florida, 3. Evaluating the needs of the Navy, and compar-
have expressed the desire to see such a curriculum ing past and present curricula offered by others,
designed specifically for Naval Tactical Research and as well as a personal knowledge of Naval
Development personnel. Operations Analysis, to design a comprehensive

This project involved four basic steps: "short course" for Naval Tactical Research and
1. Establishing liaison with key personnel at the Development personnel.

Naval Coastal Systems Center to determine their 4. Documenting the recommendations to include
needs in such a course, and the needs they both general and specific content of the course,
would anticipate for other naval commands giving suggested text(s), references and other an-
having similar research and development mis- ticipated or required instructional materials
sions. Other commands were also contacted as a and/or aids.
part of the project.

Antisubmarine Warfare Tactics: The Passive Sonobuoy
and the LAMPS Helicopter

RESEARCHER: MIDSHIPMAN 1/C CLASS VANCE S. TISDALE

ADVISER: ASSOCIATE PROFESSOR W. CHARLES MYLANDER

SPONSOR: CHIEF OF NAVAL OPERATIONS (OP-95)

This project explored several tactics to use in the place- After demonstrating the superiority of a tactic called
ment of sonobuoys by a LAMPS helicopter after initial the 'TRI-TAC" pattern, an interactive microcomputer
detection has been made on a sonobuoy. Two factors program was written as an aid for use of this tactic. The
are considered in the development of sonobuoy patterns. program is written for a microcomputer carried on a
First, the maximum area of uncertainty of the target is to frigate directing the operations of the sonobuoy laving
be minimized. Secondly, the pattern must provide ease helicopter.
of geographic description of the localized area so further
prosecution of the contact can be carried out.
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COMPUTER SC 11-NCE

Minefield Density Estimation
RESEARCHFER: MID)SHIPMNAN I C CtiAI LS S. YOI'N lit (5) le

ADVISER: ASSx(TIAT PROF FS,OR RANIAI K. Si'otii
SPONSORS: NAVAl COASTAl S STEMS CEN I fR, AN) CITEF OF NAVAI OI'ERA IONs (OP-o5)

Minetield reconnaissance provides data necessary for The objective ot this research proect was the
the estimation of the density of mines in a known or veritation or disqualification ot line transe(t sam-
suspected minefield. Mine density estimates are impor- pling as a theoretical and practical method for the
tant in the planning of mine countermeasures (MCM) mine warfare community to employ in estimating the
warfare and in the prediction of the eftectiveness of density ot a minetield. To meet this objective., the
these countermeasures. Line transect sampling had following tasks were performed: 11) Review and
been used in biological studies since the early 1930's evaluate MCM literature and related problems from
but had not been considered for use in minefield the tactical operational perspective: and (2) review
reconnaissance. A comparison of the characteristics of and evaluate line transect sampling as a statistical
mines laid in a minefield to the characteristics of methodology. This evaluation included both

" biological populations to which line transect sampling theoretical and practical considerations regarding its
has been successfully employed shows that there is potential in MCM reconnaissance.
similarity between the two.
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#1' COMI LTER SC IENCE

Research Course Projects

The Flowchart Translator System
RESEARCHER: MIDSHIPMAN 1/C TIMOTHY A. BATZLER
ADVISER: ASSOCIATE PROFESSOR ANTHONY F. NORCIO

The Flowchart Translator System (FTS) is a program- and IF constructs as well as subprocedure calls. FTS
ming system designed for a non-programmer. By using always produces structured code. In addition, FTS

. an interactive graphics terminal, standard flowcharting software is designed such that it can be rather easily
symbols and user-friendly menus, FTS easily allows expanded to include more sophisticated language
the user to create and modify any flowchart of an features and program constructs. FTS demonstrates
algorithmic process. FTS then translates the flowchart how an extremely large and complex system can be
into a high-level language such as PASCAL. This is in constructed using all of the features of the target
effect a translation from one high-level language to language.
another. FTS allows the user to specify nested DO

An Investigation of Possible Relationships Between
Participation in Varsity Athletics at the Naval Academy and

Retention in the United States Navy and Marine Corps
RESEARCHER: MIDSHIPMAN 1,'C FRAZIER W. FRANTZ

ADVISER: MAJOR RALPH C. ROSACKER, USMC

'- . The purpose of this study was to determine if a For the most part, the analysis of variance tests on
statistically significant relationship exists between the control and the treatment groups indicated that no
participation in varsity athletics at the Naval statistically significant difference exists between the
Academy and retention in the United States Navy and mean retention figures for each graduating class
Marine Corps. To accomplish this task, the statistical (1963-1975) and the corresponding figures for varsity
relationships between retention rates associated with letter-winner graduates. An analysis of all U. S. Naval
varsity and non-varsity athlete graduates of the Naval Academy graduates who had attained the rank of
Academy and between participation in specific varsity Captain (0-6) and above revealed a proportionately
sports and active military duty retention were higher percentage (27.06 percent) of varsity athletes

investigated. The perceived subjective relationships under the assumption that only 16.48 percent of each

between varsity sports participation and active class consisted of varsity athletes on graduation day.
miltween varsityosportsvparticipationlandative Most importantly, ground work was laid for fur-military retention, as viewed by knowledgeable . ther investigation into the area of retention figure

individuals of both the career service and non-service corison n the reom ention tincre

- sectors, were introduced in this study and served to the number of sample population inputs and to pro-

add a great degree of insight and comprehensibility to vide for more analysis of variance and correlation
the retention figure comparisons, testing than that included in this study.

*% ~
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COMPUTER SCIENCE

Installation of the UNIX Circuit Design System J
RESEARCHER: MIDSHIPMAN I C JOSEPH E. TOFAI 0'

ADVISER: MAIOR MALCOLM W. FOR)HIAM, LISA

A tape containing the UNIX Circuit Design System user to easily draw a logic or electronic circuit and a
(UCDS) was purchased from Bell laboratories by the rapidly update or edit it. Information on how to use
Computer-Aided Design and Interactive Graphics UCDS, and user-friendly documentation tor the editor
(CADIG) support group in Rickover Hall. The DRAW, has been prepared and pared and is available

research project involved installing as much of this at CADIG.
system as possible. Despite major differences between As a result of this research project, steps are being
the system on which UCDS was created, and the taken to correct the shortcomings of the current
system at CADIG on which it is now installed, a ma- CADIG system. This will tacilitate installing the re-
jority of the system is currently available. Primarily mainder of UCDS at a later date.
this includes the circuit editor DRAW, which allows a
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COMPUTER SCIENCE

Publications

CHI, Frank L. K., Associate Professor, and Frederick of Academic Grades at the United States Naval
A. SKOVE, Assistant Protessor, "Calculation of the Acdm 19-98,Prceiz'oftwQ2Scio
Sea-Floor Conductivity Using Measured Electric Fields on Statistical Education, American Statistical Associa-

4and Potentials," Computer Science Department Report tion, Washington, D.C., August 1982, 167-171.
CS-1-83, January 1983.

In the past decade, an item of concern to educators
*Existing electric and magnetic Monopole Mathematical has been whether or not grades awarded in academic

Ship Model Computer Programs, developed at the courses have steadily been increasing. This is fre-
Naval Research Laboratory for shallow water, were quently referred to as "grade creep.' This potential -

*adapted to the U.S. Naval Academy Time-Sharing problem was an item of concern to the Office of the
System. Wvhile the models existed in their original Academic Dean of the United States Naval Academy.
form, predicting field strength as a function of In order to address this concern, a study was con-
distance, comparison testing was performed between dutdiwhcaaemcrodsfryrs17
Naval Research Laboratory results and the Navalthog191wranlzdAlgaesivnuig
Academy results in order to assure that the transpor- thog191wranlzdAlgaesivnuig
tation and adaptation efforts were successful. this period were used to check for grade creep, as well

a -When satisfied that the models were producing ac- as to analyze grade patterns for selected courses, ma-
ceptable results, an effort was begun to modify them jors, and departments.
so that they would produce field components as a This paper provides an overview of the study. It

* .. function of bottom conductivity vice distance from was determined that there has not been any ap-
the source. The electric model (ASE) was then used, preciable grade creep during this period. However,
together with actual shallow water tests, to predict several interesting patterns were detected for specific
bottom conductivity. All results obtained refer only to coreanmjrs
a simple dipole, and no implication that these results
extend to any configuration beyond a simple dipole
should be inferred. SPOERI, Randall K., Associate Professor, "Statistical

- ,~ Modelling of Historical Shore Erosion Patterns," Ap-

NORCIO, Anthony F., Assistant Professor, co- pendix D in Assessment and Management Plan for
Shore Erosion Control in Queen Anne's and Talbotauthor, "Human Memory Organization for Computer ConisMayndCatlReursDvso,

Programs," journal of the American Society for Infor- TdwtrAmnsrtoMrln eateto
mation Science. 2 (March 1983), 109-115. Nieatur Resou srce,198, D-rlan Deatmn of

Human memory organization has been shown to be Ntisrepor des crbes, a9 3 tehnca an plnnngstd

important in the processing of natural language. whichs copordcinaed b teheia Marylan in Deatment
Evidence is provided in this investigation which sug- o aua eore ohl w oniso h
gests that human memory organization is also impor- MfarldeCostal Zo (Qen Anocones nd Tathe
tant in processing programming languages. Subjects Mrln osa oe(ue nesadTlo

weredivdedintoexprimntalgrops hichstuied Counties) in managing new erosion-control projects on
programs with or without documentation, and with or shorelines of the Chesapeake Bay. Portions of the
without hierarchically indented statements, Subjects report describe the pattern of historic shore erosion,
studied and recalled five Fortran programs, The pat- the shoreline terrain, and shoreline sediments, coastal
tern of recalled statements at logic segment boundaries processes, trends in the installation of existing struc-
was compared to the recalled pattern within segments. tures, "case studies" of existing structures, and
In addition, the recalled boundary patterns of the ex- vegetative alternatives that are available for develop-
perimental groups were compared to each other. The ing new shore protection plans. Included are sum-
results indicate that algorithmic logic segments form a manies of the legal and planning strategies which have
cognitive organizational structure in human memory been developed to insure that proper shore-protection

-- for computer programs. Statement indentation and in- is anticipated in relation to the future development
ternal program documentation did not apparently plan.
enhance the organizational process or the recall of A particular component of the report is the ap-
programming statements. plication of statistical methods to historical shore ero-

sion data, for these counties, in an effort to

SPOERI, RANDALL K., Associate Professor, and mathematically model shore erosion processes and
Malclm . FODHA. Mjor SA."An nalsis identify factors related to coastal retreat.
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CONPUTEI R S CIENCL 1:

YOUNG, Robert J., Lieutenant, USN, SI100 Class TION. In addition, ARRAYS, TABLES, FILES, NATS
Notes. Annapolis: USNA Print Shop, 1983. COMMANDS, GRAPHICS. SEARCHING, and

SORTING are also covered in detail. The text is writ- ,
This publication is an extensive rewrite ot a previous ten for the novice computer user with each new con-
edition. This is written exclusively tor the Dartmouth cept explained thoroughly. Many complete example
BASIC Edition Seven Language. All examples and text programs are presented as well as sets ot homework
have been redesigned to highlight the structured problems at the end of each chapter, with solutions in
methods of BASIC 7, including the FOR-NEXT, DO- an appendix. This will be the primary text for the In-
WHILE, IF-THEN-ELSE, SUB-ROUTINE and FUNC- troduction to Computing course (SI100).
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COMPLTER SC IEN(E

Presentations

SPOERI, Randall K., Associate Professor, and FORDHAM, Malcolm W., Major, USA, and Randall
Malcolm W. FORDHAM, Major, USA, "An Analysis K. SPOERI, Associate Professor, "An Analysis of
of Academic Grades at the United States Naval Academic Grades at the United States Naval
Academy, 1971-1981," 142nd Annual Meeting of the Academy, 1971-1981," National Educational Com-
American Statistical Association, Cincinnati, Ohio, 18 puting Conference/'83, Baltimore, Maryland, 6 June
August 1982. 1983.
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DEPARTMENT OF

Mathematics
ASSOCIATE PROFESSOR FREDERIC I. DAVIS

C [ A I R MAN

he following pages should illustrate -

* fl discipline and that the faculty of this

department is involved in many of its
branches. The past year has seen ac-

• .4

tivity in pedagogical and philosophical studies as
well as considerable research in both pure and ap-
plied mathematics. This has resulted in a large
number of presentations and publications. The
publications included two books, one a compila-
tion of mathematics contest problems, and the
other a treatise on partial differential equations.
The scholarship reported on here serves several
purposes; in addition to furthering basic human
knowledge, it invigorates the teaching of those in-
volved in it and it enhances the reputation of the
Naval Academy as an academic institution. %.":

While some of the work in this department was
done independently, much of it was supported.
For the most part this support has come for
research in areas of direct application to naval
problems. Research was sponsored by the Naval
Academy Research Council, the David Taylor
Naval Research and Development Center at An-
napolis, the Anti-Submarine Warfare Systems
Projects Office, the American Society for
Engineering Education, and the Nuclear
Regulatory Commission. *
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Sponsored Research

Optimal Use of Difar Buoys in a Mixed Difar-Lofar Field
RFS ARCI HER AssoclI PROIimisc) Pt- i t- A\I l

SPOSOR: NA\ AI SiA S S' TFNIS CO\I\,IANI

(ANTI-SUMtIARINLn WARFARIE S\ sriisN PR0lx., h OliR Ix

The decision to build only DIFAR sonohuovs will l)IFAR buoy at each ot the field's position,. The
result in the grduLal dec(ay Of the stockpile oit LIOFAR models, results indicated that there was a ,light idvan-
sonobuIoNs. Thus it will become increasingly common tage to the positions which lay oin ihe outside- Oi the
to Use a miXture of LOFAR and DIFAR buoys in the sonobuoy field. The advantage ot the exterior posi-
initial search phase ot airborne ASW operations. It is. tions over the inierior positions, is slight, however.
therefore, helpful to be able to place the DIFAR buIoys Thus other considerations such as parti. lar11
at those points in the buoy field in which the in- knowledge of the target's position Ma' tause theC
creased capabilities of the DIFAR buoys can best be DIFAR buoys to be best placed in somei ot the interior %
used. In the present investigation, a small Monte positions of the field.
Carlo model was built to analyze the capabilities (it a%

Fundamental Orbits
RI '-IAR( -si AsNIsTAN I PR('iIISScR CRAIG K. B xll t

SPO~NO: NAX Al A( ADII'tN RL'SEAR( ItI CcX INC 11

Trees (connected graphs with no cycles,) are used as Fuxndamental1 Orbit si/v is a Charati'-ii hat mCan
models of organic molecules. The frequency Of occur- be assigned to each point in a tree. Points with a
rence of a molecule in nature v'aries inversely as the given fundamental orbit size tcan be counted and Used
number of symmetries ot the molecule, to determine the size' ot the automorphism group ot1

A tree needs to be weighted with a number related the tree. Results have been obtained to determine the
to the size of its automorphism group (which roughly average silt' oit the automorphism group tor a toi1lt-
counts its svmimet ries). Fundamental orbit is a concept (ion ot trees used to model organic mIolcules.
deftined to help determine the si/t'(oh the' automor-
ph ism grou p ot a t ree.

Inhomogeneous Cauchy-Riemann Equations
Ri 5 .-\R( I ii i: AsIs-IAN I l)RIxTsSOR IxANIS IL. Btt tI\ IAN

St '. \s(v): N Avm Ax. xim nxI R IA1t ItI C0Ii'N( It

The investigator is, '.onsidering t ht following prob- 2. The investigator hias derived. bv imati i( -

lems: tori/ation, integral eqiiations tor theC soIluilons ito the

1.The si rnilari iv printciple t or Dougl is systems. HilIbe rt and Rienia nn - I iivit bou nda r \ alti c piob -
The investigator is seeking to show that solutions to emns (or Past ali systems- D I) -x+ Awv + 13\\ ' 0.O
WIw + Qtlw + Aw + lBux' 0 (d* is the Caux liV Fredholm analysis (it these (uL.It ions gi vt' I licorenis
*Riemiann operator, Q is quasidiagonal have the on the numbert and torm) ot the solution, to best'

representation wx= S , -1 an analytic vex tor. S an in- problems and oin theI( onite (ontlit ions that dalta
vertil'lc operator. lix' has the result (or one case indl muLst sat ix-V. These reslts1 oxbigwit l!xtinctiup lor
has tound an intx'gral cquatxon (or the operator S pulblit ation. Thei invest i Is piui'lk \ x'loiiig lix
%-,hi( h fhbOpt's will yield niorx' inltrnatixin On the teasIb1iitot so1l\Ing besw andl ri-lit dl pitblt 11) by\

prlir~ni s11'inlkixanipu lx xi Io "I ixipitt pi ': mi.
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Applications of Aspect Graphs to Robot Vision Systems
Design

R i1 1<: ASISI.\\A I PRi'ct I ""i. G. C Ih~ , RAW1c. i

*Si'c~skv: U.S. NA\' ANi) I i Ii Aml[R K AN SO(. i I'M tWg ~ Iv, i E [)i( At1v INFA(c I 1Ii F I I k .tIi I IPPlki([

-s The aspect graph, or v iscual potetntical, ot a reglar Apc t gra phs can bit applied to t he ciign of 0iohot

solid is, a graph whose vertices represent aspects of the vision sxsteiim. In part i( U lii t his['CF ec ic her In-
object. In terms (it the division ot space gene rat e(] by vest iga ti ng methiiods (it appi icat iin tit t he hci to

*the object, the vertices of the aspect graph represent rec ognition ot objects kw robotic ,% tcni.. cising Itn-
cells, while two vertices are joined by an edge it the Iorv teecilback de%'vics, the c ompat ibil it ot thk.
t-ellIs ha ve a common wall. The concept cit aspec t t heo rct i cal It ri t i IT Ith c'1 j\t j ng in1 t CI rna I In I'l pItI
graph const rcction has been de-veoped by 1. 1. representation ot objec ts. and the Intformational limit,
Kciencerint k (St-ite Uiniversity o(i Utrcht - on the list, cit real timec scir-Y teecibac k
Nethe rlancds) tci c'pldin hcinan percption.

Acoustical High Frequency Scattering from
Elastic Prolate Spheriodal Shells

~~ ~Rt st Alc. tt: Asc .Ttlttts IATI sRISO 1A I:: %1 [)Atst tA 1 0x i
Z, ~~~StONIOi: DAVIiD W. TA)I icc NAxVAi1 Sti'i RtISt.AR( ItI AN I.D~ic \ 1 o t%1N I CtIN ItIi5  AN ictsici \ NAPII iAik 1

Accicstical scattering resculting t rcim a high treturcnv t atscin transformatioin. This tec hnitjce, hciwtvec
plane -wave incident cipcin an clast ic prcilate cdoes ncit scemn to extend tci the prcclatc spheCccicil
sphercidcal shell c annct he determined by summing caIse. In electrcimagnet ic thecirv. the cornpclet cic'n-

ilassicjai'' series fir special tcuncticons tciu' tci the cy pciles const itcite the basis foir the sci-callccl
siciwness cit ccinvi.rtgence- assciciatecl with high trc'tjcen- 'Singciilaritv Expansicin Miethoti' (SEI I. whit I
cies. In previocis wcirk (in t mitt- cylindrical shell", the predicts aCOcistic respoinse in the tcirm cit cdampedc
researcher assoiciatecd pcile's cicatecl in the cimplex fre- sinciscics (uising a time cdepentdent ILaI'lac t ranstcirnil
qccency plane -with rescinant cs cit repeatedly circum- cif the incdivicdcal target resoinances caciseci lIW IM ic-

-~~ ~ navigating scirtacwvs This assccc aticin cit Poiles dent pculses. The researcher wvishes tci cisc SFNI tci
* ~with rescinances cit repeatedly c irccimferential (oir predict the acistical high trecciLc'ncv scattering tfrom

cree.ping' I waves Was Madit via the Scimmerteic- elastic prolate sphercical shlcls.

Nonparametric Tests of Dependence
Mt st A\c t i t As sist \NI Pwcs ssc~t GAxg Fow it

Si'cNsckg: N.\.\i Alc Not tNI) R1 IL.\c ItI COt N( 11

- ~~The pcirpc is is t ci tc vcIc p a nc ipa rametrnt test t cr variablecs wxith h'it rib ct io(ns F, F,,1. rcspv'ct i sei

clepencentc cut random, variabc's. The test wocilc re- anti jciint clistribtiin fi. then.

cic1ire, a thItribciticcn-trc c cnsistc'nt estimatcir cit
cletlc'penclencc. l'ccrt her, it is desired that the measuire cit I+(LI ' .c.. .. PWcc,))
lependtenc c be invariant ucncde'r mo ncotoune' t rinst ia -

tio', ot thue rancicim variables. scc that thc tcest c ciclc U, Ui. .,c (II c111,,
bet cisic wyith ranks. *This procble'm cci to a tcrc

gene'ral prccbcci: ( an rci,scnacblv wevak c cnditicins kci i a' J isii cn~iLt-O clepC'~n(C c iiiint cinclc'r iiiciflctcifl

- tuciOLnci that timply% a iven stahtisi i', cisrbiintclrianstcimtimns. A\i c's) naitc cit hiI' inc,ciccc his
Sccinc' prcigrc's has been mticclc towacrcd thc requcitedc been cccntictctCLI. It is 1)ot knOwn1 It tisI ciin,0iu'c

isicinicirt ofl'pc'nicni t. It V,. .. are, cinicni ltilitotcc
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Noise Source and Path Identification for Beams and

Fluid-Filled Pipes Using Recompressed Impulse Response
* - >suis proicltirt''. h~ivu tuin i'vt'lttpc Iti i t'ntitvinn I it' Iha Iitii PNht Ihs int 101 1\ S, Kit \1 "l

* . s~~~~~ouIIC ans In lpa. t Of ut IILIr-httrnt nttisc in till-tr'ticlV tp'n 'n -

* .tUrcs huLilt tlip tro011 iit tlanfgu' I-11Cants, is wNIl is lit' ting Ii nthu i ittiti l th1io it of '- it It\ oit

piping v~'tcni, convt'ving tunlpricssihic ail( im- (an obltain iisitritin wcitions (uicattnsl (Ori 14:

- .pre..siblu 111.id. Thuw struIttUrcus O((Lr tV'IIaJlv in tR-quuni V antI wat'niuhi 1 r t it Jinxit'- ill

- . hips. I'ttr C\amp111 l shlip hulI-tiram1 stRIOLIirt (Ian bc tar-iOti' strtirus1-. Inll stnaud ~ ~ f

niodelltd as, paile I i c tfa ngc baisr itifln ' t unf( t ionl. ft c csc tl I. I tug~ li l

0 c Il cn mt hod i nttvltr th1 Us t pa r t IalI iohurcu vn c tCrilsI o ft th c wva v numu int hun1 ICIt d I(IIIIku U Ii ksI I

* pci t ri and tilt ot h ur mult hOd UIi su J rt OIm p russd Fou 6cr t r-a nt o rm ws it li rk-sliti I t IIt I %\I\ Ci 1nI l I' I.

in puIsvC ruspi m s Both Iimut hods haV vi' t'tn dc,,( rihl Tiit run lti ng 'iC( n111[Ipt''t i IMLk 11ip n

in kiltail toguthur- with t ompu1.tur plrograms, anti c\- I't'1Ct to patlt'nghs an191 M hc I.tl III 'dt tt s cntt'

puimntal rusults. anil path,,. of t '.1 ru t nrc- I 1)rn 11n1 C.

ThC uscU ot inipulsu rcsp~on,,u to cslinatt' timtc dclas's IDispt'rsion rulalions1 ]Or- \,ariOtis stILrut~lC t Mu
tt'jInttIV is ot littic saint1 I(littUst the wavc pr-opaga- analvtrii togttT' With thCorIttitl al tii,11 1t11i d it

S tion in ,1h1p hulI11-framc andi othcr struijturcs is, ilspur- pract iial imiplmuntai ionl.

Quasi triangularity of 2-Tuples of Operators
Rt- .\t iR ittI Assist AN I I~ito it I ,,soi\ , G.Nit Is Xi

-StO )i\:t' N.,\%XI Ai t, -\t )Iv Rf i NCi Culti \i it

A classical probimi in operator thcorv st uumn unitari-Iusn lysfal itai iadI
it evt'rv operator on a Hilbert ,pace has, a ntinirivial t'ssvnkiailv kittttotimnig mvvsaxad

invariant suhlspaiu. In 1967 Halnios, introilucud thu Littiuitent u ontitions for ijuasitriangulitsIiI Inl h1I-
contupt of qujasit riangullarits' to ,iniplity ,ontc ot thu sutting. Til rutLit scumsl to gCnIC1ali/c to tlt ( 1,- Ot
known risLlts,. ApostIal, Fois,. and VoicluCus(I major plairs, of opcr-ators whosu joint ussuntial '-pu(ttiltit I'- 'I

rusllt in this, arca is ekcgantlv std.Tht opurator H suhsb Ct Ot J surtIIC ot1 ruvolution1. Thu l~ [sIti li1
is, quasitrianguLarIT it anti only, it thc Inil (I - XI) 0 u urruntlv c\amiining thuc tollomvni (Ilut-tion- (Ii
whent'vtr [I - XI is Frutlhohm. Brow\n. DLlugl,,isand nutussaryv antd suittitiII tnt uonilitI ions l"litld lot 1111

Fillmnort' obtainuti thC samIC ltusult tor- ussntiallv CILuasitriangUlarit', ot1 pails ofprto' isCI01 %%0,OM!i

norml opt'rators, hy applying thuir wor-k on ussun~tIal spuitrumll is 101c an thir pIot , tiani11told aIntd
c xtunsions ot i agtubras. Thu ruscart hr uxinintl tin tlii'sc tW hnlitJICu hct tIId to I)J1i tc' I(Illt'(

2-tLuJipUs Of OTtOitriI , uui th L -i stiaill w\ith) dow IIts'llang

Sensitivity Analysis of Acoustic Processors
(ASW-PM4 Report. Classified Research)

I, v I I I I\ i A I S I Bt s I I , XI i t \ I k I \: \ I II:j III 0 I ;

1 1 1 t i s r n l I i l t p , i , I, o i~ i i u i t i t o i i t i t i It i s n t I t I hi s I I n d l i i o m i I i ot i t t t '' lt A
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Dynamical Properties of Fibred Knots and Braids

th lnmul produrtI kI(,1s)1 i I tI pIns otrts IInks nI ,ithols toitlt 1.niod surtat npIn risn toni 1tIa
J((t, in tiree i11,1 Vi thdn . t t ( 11t 11C~ o t11i tA I gt par. h v ct htll tli ox d1 silo Irtti h i pIu iIt 1  no h , o i t

* ~~Thurston. Wotrk 11,is been don ith IM s ii ',tigitiil napsl 0t tilt Unit til if( Ist tt sNti
,Intl 1. Birnlin wncfltt lt till. On tilt

* C*-Algebra Compactifications of Semidirect Products
of Semigroups

Rt i t .tt t, t t N.i , A -. t t, i P Nt I 1~ t 13. 1, iT 1 t 1, t 1

St'( )I(s )iN: N.' mt At It 1~ \1ti Rts i A ci t t L it it

Til jPrOjt't tis a ttintintiadtitin anti t'\p.nsitn (it tilt- perioic, dild lt'tt-Linittirlk (tintiniltiti tLinttiells. i

pI u-b i'm t tintc kuIb tilt N ARIC LiUring p rt''ititis HIst a tilt w'a k ly ainlit puritidit '. os. t he. invc\t'toi
Vsctars. ftoundi that aimenability ctintiitins had to bi. inmptist-i

Leut S, S, be. s'tllitlplii11a st-11igriltips1 with iden- til the C*-aguhras tt tnctitns tin S, T S,,

tt and S, 'S, a1 st'niidire'tt p1OI tit Thit's gt Tilt in\'t'Itigattir has aist tiistsurt ppu t osi
- formlatted tilt, nutussIarv antd su~ticiit c onditin,. tilt c rt".uits to Vvruath Prtititict as wUI. )I s tit'u field

unde'r whiLch thte F- tinipalt tit ations (it S, 7 S. L titlt oii tulzs st-ts anti v5 tternI. Ma~ny ftult t U stlt". 11i
hI. tit'tilltlO'Id intoi a sunludirt'tpttiitshttFi antktipattd in tilt Itiliissin Iua ( I) Conlipautitia-

iiiSVti t ranslation invariant Lib - C* - auigt'ra tit C (S, tions tit Ti anttirnatitin St rligrtitips t(2) [Liz/i

72 S, containing the tinstant tuni.titins Transtormnatitin St inigrtiups, anti (3) Applitatin,. to
The invet'tigattir applieti tht' Lilpattitutcition Votn Ntinmrnn Algebras.

tit'tlinptisititin to tiie alritist puriotlit strtinglv .111105)

Decision Theoretic Criteria for Multidimensional
Scaling in Riemannian Spaces

Rt It wN( t nt g, AIt, t, t N~ It I so Rutit M rp1()j1 I.\I N I( \.

StkIi. si: N.\%-m At vt it f m t stj AI t t f CLit 1t1t

It is, prtiposti tti tit'velop an int'rpirutalt' anai-tit (Ia.. Tiihe projiect will insvolvet an1 illS t'tigatitilO tilt
stratep, tot a th lir% (It Lit' i iions wsithi TIltLItIpl( tiCj - criti a ttir tilt- iti titit Ititn (ift I gci. u tiit struIttutu

ti~uts This Islatcgv wi.ill bi. bawdt tin variiiti tsp', (iot ishitii prtidc t a n optiml I-irprti tatiil tit ilt( Liata a

tint T taunts. This imanitt st intiiti t n usill be lust( II as tk toti d to i.xpliun tir dust liet tilt tilltui. i mr it

a Ii nn tit itiuntitfying tili. latet l untliving gcoiitn tllitts or duiwnsions t lt hei daita.

stltitW ttn. thit h tu ints th i I. o utltitiilensihinal

Applications of Stochastic Estimation and Control Theory

Countroli thuuirv has keen oipiphud iilito itii no i-o ,iiri.'l 11 litu l ani ttui dltilii11listri11tiut J uIll tug lUs Ii)LIst

-. ~~hiiiiigv aindi niui illu One of tilt lust Tiintaln up,- hi knitsn HOW thin'.t'\jul' it. A tJLiIIlt itt iito Ij)lii/l

phmoI h fSIlc

nidVn, ft.11I1N 'd T I i' l C 10 11,1( H 11 I J (
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Tribology - Mathematical Study of Friction and Wear

SP'ONSOR: DA\VH TA' I~ cli NA\\ A St III REI4 'I RI AM, Di q\ I NJ\ CEN I IER ANNAPiOI I-, L~iR- Ittl OlR 1

Anv machinery that utilizes moving parts on a To be more specific, let the two ,urfatcs in sliting
microscopic level has component-, in dynramic contact. contact be flat plates having random roughness. One
The energy dissipated by the trictional process can ap- of the planes is fixed and corresponds to the utrtace of
pear as waste heat that cause,. random temperature a semni-infinite solid. The temperature tields at the sur-
fluctuations at the contact surtaces resulting in face and in the bulk of the solid and the vicinity (it
degradation. As a consequence, both physical proper- the surtace are required. To accomplish this, statistical
ties and wear characteristics of the materials comnpris- models of the temperature fluctuations are developed
ing the Siirtaces change. Usually the materials are at- trom known distributions, that Measure the Surtace
fected in an adverse marner. Thus, it is important to roughness. The -VsUlting solutions are statisticafl
have a predictive capability for the temperature models.
distribution at the surfaces of the materials.

Finite Element Analysis of Stresses at Crack Tip
RL'-EARC 111-N ASSOC IATL PRO1-PSSOR NI x l. D. Ni) I Nso.N

SPOv~NR Ni -ITAR RIC (-II \IO CO.%I.llsslcm0

Finite. element methods, Were used] to analyze stress testing. Ot special interest wsas the start otI applv ing
nea th ti ota cack T iseales one to tind the no-iermethods in this analysis.

strength of a cracked specimen Without expensive

Base Change for SL(2)
RI 5 .mN( t11-N. Assisl AN T PROI ssoiN Col Ni NI H. %IIN

SlOysOR: NAVAI A( Al )l Rk-SL14i I I CCUNi 11

It has been conjctured that there is a correLspondence case when G = SLQ2 and E F is a prime vtc I it c\In-
between aUtomorphic representations tor the sion. This case is important dueI to theI i,1t that om11-
F-rational points ot a reductive group G defined Over plications which have not arisen in thet prey iotisy
F and those tor the F-rational points ot G, where E F studied cases and which wvill appear in resolving the
is an extension ot number tields. This conjcture has general problem occur for the group Sl_ 2, ilthouygf
been proved when , is G.( 2) or D 3) and E F is i not to an intractable extent. The met hod to bet
prime cyclic extension, and is essentiali.x completed mrplOVE..d is that of Ihe global torm of the selkerg
when G = Slit2, I I and F F is quadiratic e.xte.nsion. Tramce Formula.
This project proposes to stuidy Ic onj.. cIure in t he

Diophantine Approximation
R1 I I,(i I [11\: A.'Isl IAN I PRiO1I 1 %11N 1i tAI:L I.. RBINsON\

S' s N .N (\..\I ) 1) RI ,I Al( Its A Ii Col viN ii

Tbhe investigator is, working on (onstIruct ing eXpli it Let 1,: , .,: be seqlueces of integers wh-Iit h

Lpolyilnmials A,x x. .. IA,(\ (it0 respe.. t 'c degrees satist linear ret urrent e. Suppose Ic = a. I'. / tore' d, . , sut h that all n. Show c. satisties a lineart t~irentc B.% putting)
a growth restri lion iln thet ai. we hope to dcedm~ it

.. A,tx logIl + -I m,x) = 0_ ' '.stronger result that il ta, I

This would proilute ettet tive mea-Aires ot linear ill- c., = Png
dependeni ec over Q tor ertaiin logairithms,.

With a co-investigaitor, the author1 is wvorking oin where PR Iar polnomal am1VI011
, V ared C e lain (1,1 1'-.Lthet tollowing A onii lure of P). Cator: tinily.
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Extension of a Characteristic Class
R EStARCHER: ASSISTANT PROFESSOR JAMES M. STORNItS '

SPONSOR: NAVAL. ACAI)EY RESEAR(H COUNC IL

A Riemannian manifold M with a spin-structure also applicable in the real case. Two conjectures were

possesses a characteristic class A(M) which generalizes formulated relating operator - theoretic constructions
the numerical invariant SpinM defined to be the in- to the geometry of singular spaces. -'

deX of the Dirac operator on M. No conclusion was reached regarding the validity

The objective of this research has been to find and of these conjectures.
characte. ize a family of singular spaces for which the Background study of ellipic partial difterential
A class may be defined, equations and boundary value problem, is a prerc-

The method has been to investigate methods of quisite to further progress.
constructing the closely related Todd class which are

Odd Univalent Functions
RESEARCHER: ASSISTANT PROFESSOR ANNA TSAO

SPONSOR: NAVAl. ACADEMY RESEARCH COt'N(I-

Let U denote the unit disk and S the class of functions Closely related to the class S is the subclass S,, oft
f(z) = z + a 2z

2 + analytic and univalent in U. odd univalent functions in S. In order to consider the

An important function S is the Koebe function, k(z) extreme points and support points of S, extensive use
= z (I - z) = z + 2z' + 3z' + . Zalcman has been made of Schiffer's boundary variation. The
recently conjectured that for any f S, a!, - a2,, !s variation gives a differential equation describing the
(n - D'. This conjecture, if true, would imply the omitted set F of an extremal function in S. The in-
famous Bieberbach conjecture which asserts that vestigator is developing analogous techniques in the

for each t S, a,. _< n. The investigator has now class S( in order to obtain the desired geometric in-
given strong evidence in f-wor of the conjecture of formation about the omitted sets of extremal funtn,cti
Zalcman. in S2).

Linear Chair
RESIAR( HER: ASSOCIATE PROFESSOR JOIN C. Tt:RN"R

SONsOR: DAVIIu) TA)I OI NAVAl StIt RESEAR(I I AND DEVEI OI mENT CENTER, ANNAPOI IS I.AIORA )IO"

During the summer ot 1082, this confidential project of the data required that new methodologies based on

was completed and reports written. The investigator's maximum likelihood be developed for comparison to ,
involvement consisted of statistical data analysis. In classical techniques.

this phase of the project attempt was made to deter- A separate aspect of the project involved thec or-

mine which ot the several experimental conditions had relation of experimental data with model calculation,.

a significant eftect on the measurement ,. The nature This was done using regression analhis.
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Computer Analysis of Point Defects in SolidsI
Ris ,I i I-N: Assist .\N I [NOtI sit I N,(WP I , %1( It IN

Si'oi,): N.\\'Il A( .-\tIt \1)N s ~ I I C ot Nv 11

In a prciotisl% funded Naval Aocadc'mv Rcwarch hi' iflvi'tigaiticd in fill, awc. An ipplii tion it intoI(,[t

Council project, Major R. 1. Kimble. lISNC, prupartd ito thu( Navy% is that thil a ltcii1,il stijijiud 11( UuCLi tot
a conmpu ter si m ila ion package I FKMOI E I.) t o!- st Ut

1 V rddat1 ttion inito ring oin 110a1id 1iutI \ C's I.ii
of tiuloritu-struc turud crvstallinu latti irs. The p rograis an v rald iat i n tJ1C ac ss C'asura hi'Li i tO tht' LJut

inodu I a tinite port io(n of the Lit tic; ion posit ions a re struct urus in I ho.su ( rvst a This rou 1)0t I' utiuntLyC11
adjUStu'd in the model to mniinmj, thu( total u-nurg\v ot illnvUstigating suto h raijaitionl-inidti Cod dUtuC t' ill(n 1 all r
thu crvstal. This give, intormat ion as to reulative t lUoride.

stailtis t arious configUrations, prediction tit con- Th pogram, iil wN. Allingur of thut lUnis'uri-

cuntrations of such dtietct st ruCturus, anti approxima- tV of Georgia, has been uutIi to Motdel thew strl ru (t o

* -tion oit ion migration unt halpius. Thu information thuis oirganic comnpountis. It wvill hi' nmoditie c ctnsivuly% toi
gainued has, proved to h1C a usufL1 ul djunct to ixpuri- Lusu in studying conduction m a il (in ryillint'

mint in hulping to Understand thu( relaxat ion polyirs. Thisi' muc hainms aic now thll('i 11Ct ot in-
mucchanisms, which occu r in t hi' cyst Ils stUdiud: te'nse risuarch intec'rut atit t ontimror\ . Ant it ip~ICdc a1p-
c-a illi m st rontium, ha iri u in flutoritie' anti ofthers. plicat ions arc tot light -wc'igh t high-( aipa)( It\ hltturius

Work has cnter(,(]tion siniplu rare earth anti alkali anti to sc'mi-coniiuitors. Thut goal oit tisl work is to
Met,)[ tct fi 11 ctsrtturc" in tilt' lbOVC crystalls. Got I proviC t huorut it a work c 'iplucri'nt ing c'\pinint ii.l

rvsLults have beecn obtainci aind there is mitlCh more to work alUalundurwav ,it the Naval Ac aidc'm\

Algorithms for Discrete Fourier Transforms and Convolutions
Ni ,t wot t It I, Assist IAN I Ill\t(s)[ I i tVI t 1\\l F.' x I

Stst N.\\ xi A( .\tIli Ntst 1 A14 It ( Nil 1

The pUrposic of this, piciject is to ticvelop ittictnt picic, sit re'quire, N'~ opcrations toi a Ingth N v-
algcmrithni, for tiscrc'tc Fiourie'r Trainstorn s O FT) anti (Iiic'nc. This, procss is too slow, st wow' fl t icnt
ConVOIcIf ions. For tinitt' scilcntv, cs_. h, . thus' arce algorithms, arc, tiVC'loputi to enahble a ompcit'r to pro-
detfineci rc'spcct i cl va s a git c'n signal in rceal time', i .(. without a ukihtn-

s-i ~-itial iclay. Nct hocis t rom ntIimhct'r thc'ory anti algc'hra
kx,, w'\- andi x, have' hc'cn nt roticc 'c to tic'ign motre sophisticatucd

a0- lgorithms Thin' is intcrcst in decvieloping sticii
*k =0. 1. .. .. N Iwhere' W,. =ixpi -iir N). algorithms tcr til' 1mul1ti-ciicnsional Ianalogcic. iftthi

Thisi' a rc' standard (omlplutatictns in cligital signal pro- ahove I)FVs anti cinvttlttions
% e c'sing, and it thcy arce a.irici oct dIin itl\s a tomn

The Values of Negative Integers of Zeta Functions of
Algebraic Number Fields

N; i ,Ii t it .si". I AN I I'gt .55 Wit t A,.\t E. Y,\v I

St 'cNsi : NA%~ ,\I A ANi) NtSLAR( ItI Ccii Ni If

rhis troittiI invt'st igatis ti' spCi l X 1Lcics i1 Zc'ta this dicomlptsit itn cain hi' ari-angit in theii tot dlk cal

ttinitions assic ut to .ilgc'hraic ntumher ticitis It is cuic c (asc tit climinate' i' virtix notrm dIcniiminm,it .
/ knoivn that thc'- valcc it sich Zceta tnc tiitns at antl an ixplicit tttrmci31la the iii si l \caltics is ith-

negativi' intcgc'r shoclti hie ritiinil mncirs wvith taincil invimiving int'gcrs assiti itici it illi' gi'it'trxv it
hiicincic' iiunotmin.itotrs. 13y applying a Llttic-hasis thi' hasic c~icitpsitimn ott thc' ttinici't~iIildomain.
dcc imoititiiin to ilt', tuninicntal citnlain (it tittally This me'thotci thin ipplicd tt' ai iini'-Jtinilci tilily
ptisitilV Units, itn(' t.in iliminit' the stipirflt ,in dex o tit tatll\' reai iii'ic( titcis'. [lit, iplic tl ciii( ti oit it'lln
ciitnlinators thait iim, inl ift- tin)s it Shintini's is ithttncti. and ilt' tritriili i" c iiiiputti-c tilt, hiuZti
ithicI foIr CIvaI Lt1fi1ng /t ti -Ii int ions for tuttall I rit alI cim Iion tiic ii ci toI hi' trini imI oticit t al uittii I

nitniir fields Thin it is shtwn htiw ilt' tvtrms trt'm
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Independent Research

An Analysis of the Game of Even
i~t t It t : Assis I.\\ Ptmts I tl C'.\( K. Bm EI AAt)NAKF. Ku ) i\ii

Sid Sackson hars dusci i'ut a game called Even, played must be acliac tnt to an eve-n number ot c hu( kcr.
with c hcckers (in a fin ite so bset Of the u su al square a Iread V p1,Vd a ed p rov e that t he 110,11d F Ti F O 'd I'%

lattice in the plane. Each checker playe~d, after the Sackson caimot bIt tilled act ording ito this procedure.
first, must bit adjacent to the prUviOcr.,lv played nor can any ret tangular board largcr than I x 2 be
checker, and ec(h chcker played, after the scond, tilled.

Finite Manuals and Their Event Structures
* ~~R1 St \ t tt t AssIS IAN\ I PR()tF SScO C xgct G Cu~k 1-01Mt~[

-~~ This restart h is an ong.oing invecstiga. tion into the ap- algorithm to determine the structurt ot a fin ite manual

plicat ions of graph theorv ito empiricail logic. This fie ld giv en an unlabeled event struture andi to investigate,

* generoli/es the conve'ntironal notion ot ,ample spaces turther graph theoret ic qutest ions Jssot ated Withi the
byv providing a mathematical model for the problem.

-simultaneous re'presentation (it the outcomes (if a set Current research is being carried out by this in-

* of related random experiments. This model is defined vestigator to examine specitic graph theoretic strout-
*to be a generalized sample space. Finite manuals andI tures, such as cycles andi intersection chains, relatedtl

event struicturres art two sets ot graphs associated with manuals and event strurctures. Prodtrcs ot manuals

a generalized saniplt. space. The major objective of anti the resulting event structure are also being e-

* this research has been to develop anti refine an amined.

A Conjecture of Tarski in Group Theory
RSRt s M : t Ft 1< Asso F -Poi tssog A\TttO\ M. GAG t oNL

The area oF mathematics under inv.estigation here project to sttrtl the trutth or falsity oif the c onjc ct ott

might be called the borderland between grouip theory tor variouis Classes of relFatively fret groups. C.g. .free

anti mathe matical logic. The research centers arouind a nilpotent groups. tree' solvable groups, cit . The hope

well-known and very dlitficuilt con jectuire of A. Tarski. is that the resoluition oFt the con jecr in seveial oF

The con jecturte can be stated as tollows: the non- these special classes of grouips Will shed someC light Onl

Abelian free grouips arce elementary equivalent in a its resolution in an arbitrary variety.

langurage appropriate for grotip theory. This means This research has been anti will c ontince to be
that exarctly Fhe same sentences of First-order logic clone in collaboration. The me-thotis to be ciuwl are

holdI in tree groutps at any ranks greater than or equal based] oin model theory anti( conbinatorir il group
to two. It is known that f ree groups oFt infinite rank theory'. AF present, quit(- a Few unrelated results in
sartist', the con jeCt tre (established by R, FL. Vatight in certain varieties (iF groups have been proven. U ntoi-

1057). whereas the conjecture is talse tor Abelian tunately, none oFt the'se rescilts seems ito shed any light1

grouips (first shown b\ W. S/rmielew in 1055). Since it on the 'Tarski con ict ttire in general: thbus the- reseirt h
would probably be mtich too tifticult to attack the is continuing.
conjecture directly, it is the obljet F(oF this, research
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The Commutator Calculus Applied to Nilpotent Products
RESEAI(i IER: Asso( lATE lwOntSSOt , 

ANTI tONN NI. GA ,IlI)NI

Let G be a tree product of a finite number of cyclic to study the tactorjroups (., = (, (.. orn 1.

groups at least one ot which i, of finite order. Let G,, 2, 3, • These G, are (ailed nilpotent products ot
denote the nth subgroup of thu lower central series of cyclic groups. The goal of this investigation is to tom-
G. (The lower central series of G is defined inductive- pletely determine all the nilpotent product s , tor all
1 . ly by putting G, = G and G,,., = group generated by positive integers, n. The statement "completely deter-
all commutators (a, b,,) = a-' b, ab,, where a G G and mine" here means to find presentations for these
b,, G_ The main objective of this research project is groups in terms of generators and defining relators.

The Spline-Weighted Least Squares Method in
Parameter Estimation

RESEAR( tER,: AssiSTANr PROFFESSOR MARI tE E. GiaANt)

The purpose of this project was to determine an effi- By including all of the theoretically correct term, in
cient method of estimating aerodynamic parameters the computations, the researcher was able to ,how the
for reentry bodies. The technique under consideration proposed algorithm was faulty. While the values of
was a spline-weighted least squares (SWLS) method in the second partials were indeed quite small, their
which the coefficient histories and the state are ap- absence did lead to false convergence. Several integra-
proximated by cubic splines. In this method, the state tion techniques tested on a simple one-dimensional e--

- histories are reestimated atter all of the measurements ample showed that the proposed SWI.S algorithm had
have been processed and then they are used to look the potential to yield pathological results.
for a better history with a lower cost function. The As a result of this portion of the proiect, it was
SWLS algorithm which was being tested chose to ig- decided to turn away completely from the SWLS
nore second partials in the computations of the state method and to look for another technique.
expecting their values to be insignificant.

Homogeneous Systems of Parameters
Rt-St. I t.E: ASSISI-ANT PROFESSOR CtARI t.s C. HANNA

let R be commutative ring with identity graded by the and other invariants of R: and somt triteria, wherebV
non-negative integers. Zariski and Samuel detine a it can be determined whether a given honogeneousl
"homogeneous svstem of integrity" for R to be a finite element of positive degree is part of a homogcne'ous,

set S (t homogeneous elements of positive degrees system of parameters tor R. The uhimate goal i, to
suth that R is an integral extension ot it, subring use the homogeneous dimension to delinc an
R,,[SI. A ''homogeneous system ot parameters' for R i5 'optimal" dimension tun tion for gradted ring,, %'hi 1h
a homogeneous system ot integrity S with a minimal tan then be used to improve known rt,ulh, on lo(alh
number oft elements: the number ot elements in S is tree sheaves oVer quasi-plojet t e st ht'ine.

the homogeneous dimension" ot R. The investigation has begun by tot uing on it-
The objet'tives of the retart h at' rtl.tionship, be- temrpts to Undhrtand simph. t'\afnilt, ini 1ttil, Soni'

% tween it, hormoge, neous dimenion tit a graded ring R preliminarv inequali'its ha'" bttn obt,Jit'd
~.1% 5
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Mathematics and the Word
RESEARCHER: ASSOCIATE PROFESSOR ROBERT A. HERRMANN

In this research the Extended Grundlegend Structure is respect to subtle logic and nonstandard choice sets. Fur-
constructed. Moreover, all of the formal mathematics for ther, discussion is given of: the creation ot a supenord
the interpretations that appear in the articles that logically generates such a quantized description: the
"Mathematical Philosophy and Developmental Processes" creation of a superword that logically generates a coun-
and "The Word" are obtained. This includes a table set of developmental paradigms; and the concept ot
mathematical model for a quantized description for a supercontinuous deduction. Finally, a special hypercon-
developing system called a Developmental Paradigm and tinuously differentiable function G is constructed and
the properties for this type of system description with related to discrete real valued functions.

Supernear Functions
RESEARCHER: ASSOCIATI PROFESsOR ROBERT A. HERRMANN

In this research the H-integral for a bounded function tions for an H-integrable function to satisfy these
on a closed interval I is defined and shown to be definitions are studied. Finally it is shown that a tunc-
equivalent to the Riemann integral. The concepts of tion f that is bounded and defined on I is continuous
quasi-additivity, admissibility, and supernearness are if and only if there exists a function B that is defined
introduced. Various necessary and sufficient condi- I x I and B is supernear to f.

Mathematical Philosophy and Developmental Processes
RESEAR HER: AsS( IATE PROt " JR ROBERT A. HERRMANN

This research investigates three fundamental notions ly how the correct argument unifies certain quantum
associated with natural systems. First, even though the and continuum notions and yields a solution to the
eminently creative scientists of the past and present long standing discreteness paradox for developmental
from Archimedes to Newton to Bohr, Einstein, processes. Thirdly, there have been many
Heisenberg as well as Wheeler, Feynman and philosophical arguments for the uncompromising ac-
Weinberg, among many others, have developed ceptance of the concept of a humanly comprehensible
remarkable mathematical theories that predict (time-independent) "uniformity" for various natural
behavior patterns for numerous complex natural processes. This research is also designed to produ(e a
systems, it is a more remarkable fact that their mathematical model that will refute these arguments
astounding achievements are based upon an argument but will show that there could actually exist a more
that is essentially incorrect. This research explains this unilorm nonhumanly comprehensible pro r *- or
fundamental error. Second, this research reveals exact- natural system development.

The Word
Risi-.\I I IIR: Asso( IA I I POFtiSNoI)R ROBilR I A. I I R:\KMNN

This research logically analv/,s the meaning ot the called the [)-world model. They (orrespond to obj .ts
Gre'k (transliterated) ihma and the Hebrew word within a D-world languag.C rhey alo satit\ ,ertain
'Umar. It is shown that these two words have a literal D-world logi al pro esse,.

meaning when viewed trom a mathemati(al model
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The Work of a Supreme Mathematical Logician
RESEAR t, -ER: ASSOCIATE PIOFSSO ROBERT A. Hi|:RIAN\

This is a writing project designed to explain to college interpretation is introduced. Methods for- tu indirect
graduates from various disciplines certain concepts in verification of the existence it D-world proct-c,- arc
the new discipline entitled Mathematical Philosophy. explained. Long-term developmental processe, ace
It explains the content of various successful investiga- analyzed and interpreted within the D-world. Final]%
tions and discusses science and hypotheses. The con- quotations are utilized to show that thesw new

cept of the developmental paradigm is fully explained, mathematical findings directly imply that certain

N . Unive.'sal event numbers are introduced when needed, highly significant modern philosophies are logically in-
Variois descriptions for the creation of natural consistent.
systems are analyzed and the D-world mathematical

National Security and Mathematical Philosophy
REStARCHER: ASSOCIATE PiOf SSOOt< RomIo A. HEIRNm %A

..' This investigation mathematically establishes that such overt and observed irrational behavior asociated with
, systems as modern Marxism are inconsistent, these inconsistent philosophies.

Moreover, a "ranking" is obtained for the specific

Coefficients and the Schwarzian Derivatives of Certain
Classes of Analytic Functions
RFSLAICft Eii: ASSISTANT PROFESSOt EDARID 1. MoUtIS, JR.

Recent results due to Kirwan and Schober as well as derivatives ot these classes, the researcher hopes to

Fukui are being generalized to larger classes of func- obtain results on the radius ot convexity and star-

* trons analytic in the unit disk, In addition to results likeness. Recent work on extreme point theory and

: on the modulus ot the coefficients and the Schwarzian convolution theory will also be considered.

Computer Graphics as an Aid to the Teaching
of Mathematics

RISAR( HER: ASSOCIATE PROF-SSOR HOWARI) L. PENN

The purpose ot this project is to produce computer The main tool used this year wa, the TERAK 8000

graphics presentations which can be used to help il- color microcomputer and the TEKTRONIX graphics

lustrate certain topics in the mathematics courses. terminals connected to NATS, The main method of

These topics include the heat equation, the vibrating presentation ot the material was by video tape.
string equation, and drawing polar coordinate graphs.
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Numerical Invariants of Hopf Maps
R1.s:AR( tIER: AsSiSTrAN I RAi\ st) S l.\\ . Tit t vl

The theory of quadratic_ forms is a well-developed such maps in various dimen,ions. This iprobhin is
• . area of mathematics. However, relatively little has tlosely related to that of tomposition It qualrlitit

been done in the stutdv ot systems ot quadratic forms, tor,, whit h has received mu (h attention oxvr th
In this project, systems oit quadratic forms or last si\tv years.
quadratic mappings, are studied by associating to each Integral Hopt maps torrespond to a tamih ot t
map either a single quadratic form or family of forms forms which are mutually orthogonal oV'r the' unit

and investigating the numerical invariants ot these sphere. T. Ono discosered a tamihl of form' ot it-gree
forms. Of special interest are those mappings between i, (ti, poitivt integer) as.,ot tretl to any continuous,
spheres whose form resembles that of the classical map ot real vector spaes. Partitularlv interesting is
Hopt tibrations,. the tamil; ot such forms associated to map, w hit h arct

For an,' continuous map of real Vector spaces, a detormations of the classical lopt maps. The mean
quadratic form is detined by integrating products of value over the unit sphere ot these torni, tan bc writ-

the coordinate functions over the unit sphere. The ten as a hvpergeometric polsnomial. This proict in-
quadratic form invariants are calculated, in terms ot volves the calculation of the mean value, ot forms
the dimensions of the Vector spaces, for the forms associated to more general Hopt maps. The results are
associated to various Hopt maps. In this way, some certain variations of the hvpergeomet'it polynomial,
insight is obtained into the question of the existence of such as a double hypergeometric polynomial.

An Evaluation and Comparison of Integer
Programming Techniques

RESEARC Hii: ASSOC IATE PROFESSOR CARVE S. W01O Ft

This study investigated two algorithms, a fractional problem by using random cost coefficients in a v\ery

cutting plane algorithm anti a branch and bound narrow range. On a few such cases the cutting plane -

algorithm, for solving integer programs by applying code failed; otherwise it found integer solutions rapid-
them to a varietv of integer problems. The cutting ly.
plant' algorithm easily solved a large and important Branch anti bound was slow and ineffective on
class of integer problems called scheduling problems. scheduling problems. In a majority of the scheduling
This contrasts with the belief that branch and bound cases the branch and bound method could not con,-
methods are superior in solving practical integer pro- plete a tree search within a 10 minute time limit. On
grams. Scheduling problems were constructed with 14 the other hand, branch and bound was Very effective

1,* to 189 integer Variables and with 14 to 21 constraints on most of the classical problems found in the
for the assigning of personnel to work shifts over a literature of integer programming, while the Ctting
fixed period. All of the realistic cases were solved by plane algorithm failed in many cases.
the cutting plane dode within 15 cuts. This research concludes that both tfting plane and-

Cutting plane ttchniques are known to fail to con- branch and bound methotis are needed in integer pro-
serge in a reasonable numb'r of itt'rations dut to gramming since each one tan solve problems fot
massive dual degentra(v in many problems. It was which the other is inadequate.

"*, ! possible to treate such degentracv in the scheduling

Compound Entities
% Rt stlt I ttl<: AsssI.\ N I tIw- ssow K..I N Z.AK

An entity is a manual, representing some physial pioa h to s stems of this tvpe iv. the invtlig,ito'

system, together v ith a mathemati(al obte( t represen- takes a qualitative ipproa h (,ome. 'tict, ma\ not

ting the possible states (i the system. Fotlis and Ran- have a corresponding "probabilitv diltibution itim -
dall have explored the quantitative i(statistical) ap- lion investigating these sstems.

153

. .. .. ?:.



NIAT H ENIA TI (S

4 Boolean Like Rings
RFSE~AKC.i AssiSTA1 \\ i PFWviFssox KKIN ZAKs

zA Boolean - like ring is a commutative ring of of 4twh rings, including the ideafl tru turc ot the ring
characteristic 2 satisfying the equation xv( I + O)( + and the tutrso eae ins o 'ape ig
y) =0. Results have been obtained on the structure of quotients.
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Publications

ANDRE, Peter P., Associate Professor, -Optimal Use d*w + Aw + B,* C has the representation w =

of Mixed DIFAR-LOFAR Field," Anti-Submarine War- S, where S i n a nonsingular matrix continuous in the
fare Special Projects Office Report, March 1983. complex plane, and . is a vector analytic in the do-

main of w. Preliminary to this, a generalization ot
In a sonobuoy field composed of DIFAR buoys and Liouville's theorem is established.
LOFAR buoys, it is best to place the DIFAR buoys in
the exterior positions of the field. The advantage for
DIFAR placement of the outside positions is enhanced BUCHANAN, James L., Assistant Professor, co-
if the flight pattern of the P3 lies inside those exterior author, First Order Elliptic Systems. New York:
buoys. The advantage of the exterior positions over Academic Press, 1983.
the interior positions is not great, so information
about the likely position of the target may suggest The volume explores the analogies between solutions

, placing some DIFAR buoys in interior positions. to elliptic systems and analytic functions. The first
three chapters treat elliptic systems in the plane.

Topics considered are the behavior of solutions near

ANDRE, Peter P., Associate Professor. "An Educa- zeros, integral representations of solutions, similarity
tional Plea," Liberal Learning in a Technical Cur- principles, Liouville theorems, and boundary value
riculio, U.S. Naval Academy Press, 1982. problems. The last two chapters concern higher

This paper offers a plea for in-depth learning and dimensional systems, in particular, functions on Clif-

teaching in both humanistic and technical education. ford algebras and functions of several complex

The paper argues that only the mental capabilities ac- variables. Local properties and integral representations

quired by learning ideas carefully are of any practical are considered. Research on many other topics which

use outside the narrow views of a college class. are not given full exposition is synopsized. These in-
clude numerical analysis of elliptic systems, alter-

natives to the Clifford algebra formulation, non-linear
BUCHANAN, James L., Assistant Professor, "Bers-
Vekua Equations of Two Complex Variables," Con- e i a r r o f-t
temporary Mathematics II, (1981), 71-88.

CHAMBERLAIN, Michael W., Assistant Professor,
,Systems of the form d*,w =BI . = 1. 2 where the "Minimally Favorable Games," Two Year ColleXe

--*, coetficients B,(z,, z2 , z,, z 2 ) are real analytic and d,* is Matlematics Jou'nal, 14 (March 1983). 159-164.
the Cauchy-Riemann operator with respect to the
variable z, are considered. All sets of consistency con- This paper wa, written for students and instructors ot

* ditions on the coefficients B, which permit the system undergraduate courses in probability and statistics. It
to have solutions are derived and the degree of ar- attempts to answer a student's question on what hap-
bitrariness of solutions is etablished tor each case, pens when other than six-sided dice are used in an old

game ("chuck-a-luck") now commonly Iound in the

BUCHANAN. lames I., Assistant Professor, 'A examples and exercises of probability tetbooks. More

--" Similarity Principle for Pascali Systems," Comp'.i spetiiically, when doe"s the game go from being Ln-

" Varialt',, 1 (1983), 155-1oS. tavorable to favorable as the number and nature oft
the diae change? The result, are derived using the

It is shown that when the matrice, A and B have (omputer to suggest answers, and elementarv real
bounded support, any, solution to the [Paseali sstem analyis to verilv them.
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GAG(1.IO>F. tAnthonv M.. \scaftc Professor. t al.. pa.*Thu rimo goal O t hl pl'uIsi fes,o Iih 1s 11"t

JTe Co,)t-l. I 'o Bt'.'k IV Washington. (Ink~ 'it' iinistigit I ofltigt-n(ti wi (It-til thii'ii
Nlathnati al Assoc iain Of Amierica. 1082. blut 11s0 to shuts\ that man111 lktt It reqlts itiatilc 10

The' Annual High St hoot Niathernatit, Esaniination ~ fh oiiigta n po i i

(AI-SNIF. now the Amierican I IS. Math Exam) began graph suchI a, the strongl% t lo~cd griaph or inaps wth

as, a lotal (ontest in New\ York Cit in 1050. Bv 1%0,prvSar.i elt' ipecrlare ote.p

15000 students throughout the 1 '.S. and Canad took poraetovrec pc rpstif~

the AHSNIE. The 1082 exam wa taken by\ 418,000
Stuldents in tht U.S. and Canada and by% 20,000 HRNAN oetA so arPoesr

sturdents in various Other t OUnt ries. In t U.S.- and "Mathematics and the W~ord," hii,ai. f,
Canada, one use' Of the A[IS NI F Ito unet t par- M Ia, it,matiical Phil' ophj IieAI ; 120. An -
ticipants in the U.S.A. Mlathematical Olymnpiad (also napolis, 1 083.

* used to select part i ipants in the Amterit a Invitational
*Math Exam). The U'.S.A. Olmpiad is used'( in the In this monograph the Extended ( rUndlegencl is con-

select ion of a team to represent the U. S. in the Infer- struc(ted a nd all Of the fo rma mt e t tillr the in -
national Mathematical OlyMpiad. Since the ditficult\' terpretat ions that appear in the arti(cs Alat hemlat ital

%of problems appearing in the AHSNIE varies over a Philosophy and Developmental Procsses and The

witle range, they are a Valuable teat hing aid for all Word" are obtained. The mathenmatitcal strlUt tUrts

high school stutdents, interested in mnat hemat its. ut ilZet are nonstandard models, for logical svs ttms.

This volume contains the 1073-1082 examrs antd systems, of consetquecnce- Operators, antd the real
soltions., The questions for these AHSMEs, were numbers.
compiled by tht autlhoirs who to-chaired the commit-
tee from 1973-1977. This volume contains, some
changes from the Originally publihe'd solutions,. Alter- MCCOY. Pettr A.. Associatt Professoir. ''H'

nate solutions antI explanatory not(,,, have also been Representatives of Ultraspherical Expansions." Ioiol
ailded .of Apj icl, A,,oisis, 13(1983), 139-148.

Ultraspherical expansions are viewetd as boundar\

HERRMANN, Robert A., Associate Professor, "Exten- values of ni-anatitic functions V on the Open unit
sions of Maps Defined on Convergence Spaces," sphere D. Let V H H" !5 p s oo antI E be a
Rocki, Mouitirooi loio-piol of Ahthcmtic,, 12 (W~inter positive measure setin the bountlary of D). A wt-
1982), 23-37. quence of fuincftins is ctonstructetd from the restrict ion

oft V to E that converges, uniformly to V' in 1). Those
This is a foundational sfut;v of the ext entlabilitv of

varius ontnuos tpe aps efietlon tinsefunctions that art, the restrictions to E oft functions V'
minmal are characterizecd. An application expands V' that is

subspace X of a preconvtr-gence space Z. A cminniumantecosrlf )i ers~it en
proiperty tweak-admissibility) ftor such extensions is,
established and is applieti for the case where the re- and shifted means (in an arc oft tht boUnclaU' oft 1).

mainder R Z - X is U-principal. Mlajor resuilts in-
cludle necessary' anti Sufficient tondlitioins foir the exten- MCY tt . soit rfso.Cnes
dabilitv of continIcIi iresp. weaklv-continciousi map- Initial Value Problems for a Class tof Heat Equations.'
pmigs,, a general Ta ima nov type ucha racteriza titin for Ord inar id Parial ft fi~i itta Fn~,~iut ii . Springer-
extentlability. anti a gtneral result which shows that a Verlag Lecture Notes in Mathenatic s, oo4 1 10821.
weakly-aulmi ssible map tiefinecd (in X can be extended 404-502.
to a weak-n-continutius map tin Z where Z is any ex-
tension (if X. Finally. rncimeroicis exaImples art, giv en A classic ,l htat etquat ion is iinsitleruc on iii oipui se.g-

whit-h show that the major results, obtained are noin- mt'nt . This paper (insicis the c(inist to the in itial

trivial antd have many wt'li-knovin proipoisit ions as value proiblenm li identifying, the initial data from the
corollaries, solution. The sOILItiiins of1 the eC(luatiOn arC 110m11phn111

to a space oft hvp,1rtunc ions tklit foiii tli( st it ofiii-
tiat Values. Also a t harac ri/ation oft the teiiipeiatutir

HEIRRMANN, Robert A. , Associate Professor, "Cls- a eiswlts r lpnc nasq n tc'
ed Graphs on Convergence Spaces," laiik ~ tiuu itto-o h egiei sg iiEii i
Matemickii.i, 17 (1082), 133-142. iuu ntinOntcsgrn , ionHi ho\

uit iI/,s spec(ial t ink ion iitiiotl aind I iii oni

-. This is, the fourth in a sentc's ot investligations answer- f umIt tiuli-tliot i'et. inte, eiliits in i1,1ii , iiiiioiii

0 ~ing various tinsilvetl prioblenms relat ivt to I onvtrgcnce fint tiiin t heory.
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NI( C 0) l't A. ..- t Iiit loti-'or Best Approx- S\\l)Ll' lFhoniai I ttI. to
irnation of Solutions to a Class of Elliptic Partial Dif- Whtha hoe nC-h pe !i:,o Awi~

ferential Equations, l-i .'ii/0 'ilotln',,,ui, Whteea theorem n101 11-h 1 ;o40. I 0a
8 (1082) _:17-:513.

Nu'tu.'arv anI L.it nt (onit io'n, ait gi% tn to'r a ~ at tunto irttiltntiv~oj-
lota! 'Olultioln to tht i noflical v.tiondlt ortt tllijitit h'c iritlhnoo;vgop.atu.di
ID in thlt, ilant to it- tilt- rv'.triion of an tntirt \hthi htr'ib opil tnrit hp
flt t it n .. Lt t in onn i0niplv-c intcnitit Il'd-'winfor m tinnt d tinn uncr itcd hvip

about tilt- origin. lThu intthod j, ha-.td on tilit- growth
lprtipt'rt it' Ot a 'CL&]tt'rR( ' o 13t'.t I - lo'oln on'ial ap-
prIO\inItt 1OILution. an)L 11 ndltIittT .I (La-ita SCHWEIN.K, Alltn 1_'..~ A1Oitt lrt-1o (O-.ItiLIIOI
thtoreni oit S. N. - Btrn'ain in anal vn it intion Hiovts Small cail the Mean Shadow (of a Set Be'
HtCOr-V. Ao,'i ioui athili, al .\Lli, 2;3( 1083). 2 30

Con'.idTl01 lit' pOjittiOfl. Oft ,i mitt 10t ot 1i I)bu[t' III

\lCiCO' Pottr *A. .A..ii att lot..ti Approxima- uLAitItan1 d-'.pattC Onto varioli'. '-tlimn'.niol
ion of Solu tions of an Elli pt ic Equation on Select Do- ~ uh.at..It i, 'li iwni tI.i a tor a1i1\ v.t tilt, ti i li

mains, Plai, Hlirtiiu iid Rkht'l Ppol'lc,' Con- nitan ot tilC t' /t'' Ofi tht''. flIrtij'(ttIOn 1. At It'J,[ ii

tui'porarv Nah'nt.. Anwtritan Nlatht'mati., and thi' 0.1oud i. attainC t ot Al '.Itlin. Of 1n
) o( ii'ty I1111082., 177- 100. l'rovidtnt t c hod Wand.- and d.-

lnttgral opiCrators arT tisitI to gt'nltatt a 'it ofbai

fuintion'. in ortcr tot obtain an analog oftilit- Favard- SCH Vt'NK, Allin I..- Assot iatt' Prottssor. On

Athlit'str-Krtcin thtorcim for a anonic al tllip1 it PDE Unimodal Sequences of Graphical Invariants, 'i n

it0 b, dv(nott' thi' nunibir of %\iv ' to cl-klt~ a lil-ctt oit
MCCOY. l'ttir A.. Assotijtc 1'rttts.tr, 'Mini-Max i ind'vindtnt t'dgt'. in a given gri~ili - It i'. sloivn
Approximations of the lDirichlet Problem for a Class tlii' Wi'jtit'nti'(i of,' B. .11t1110d1tlaldht i'. HII w ilt i.
of Second Order Elliptic Partial D~ifferential an t' sutCl that
Equations," Trai'iunou' twof thc llliim' State Actd,'iuil
of Sctil't'. 74, 1(10831, 73-78. b., < b, < . .. >, . . . . > [

Con volution nict h ot ,.rt' tiit to gcni'ratc c t ap Si ni a rI v tfor a 1i bigraphl. tht' non.'tri t ot-Itit tcnt'
proiiamte stiltiions of ,a'ma olution. of an ,iltit in tlit charatiitic ltilvnoniial at' ho%%n to b
i'l)[- with radial viicttrv onl j disk. Uniniodal in niagnituI'I. Finally- , it is 0ugt1tt 1ht

thie dapprOJ(t ISCIti't IirT mlight bt' J1iplii ito ',t IIIt tilt
tiinji'iturt' thait thu t outfit tnt'. in tit t hiiinwt it

N l(XR F - C . EdivarnI. , A sot alt' P ri ft'ssiir, '"Some p ii n oniia I a[( ittn iin iida in miagn it iidi
Remarks o~n the Krein-Milman Property and Lex-
icographic Maxima." t'in hP'iiti tdc/ (Ire, d
atit,matii,' ohi Palc'roo, 32 (1083). 1-0 SCH WENK, Allcin I., A-sialt' Pil-ottir to-author

't'c Kruin-Nlilnian I KIt Tht'trt'm staitus that ai non- 'Pseudosimilar Vertices in a Graph. /'uia
1  ;'I

tilit yompa t ons''x tilsit ci lil ils' ul,. 5 1081, 171-181.
spit i, thc (liisut tin%'t'\ hitll (it thlut trtlt jiints lDissimilar strtitt's %hwhi. n-imloval Itist's istinloritllI
uit C . 'Ihie ,iithor showcdt't jirt''ititilv that ( is also lii' stibgraph'. art' alliti 1p'tiiOsimi1lar. Thu'is '.igt'

*lo'.i't tonvu\ lhill of Ilit' 1iitogrupit~i I~inma f Ct c- ton stIrI,t(Iit imt mit t -tIi iit's ofI graph', 1 .hivingI ~lt t -

it tust th it 1tt'r rcutlt is tlit, stong(-st kno n itli dutOImorp)Illt goup 'tvsrt'.i
thc salint Ii'pothtisi li' shlows' hiis' 1l'\i( iigtipIIit 1inilar' to'it' tWtht'r vCtt''. l'uittntilih nijiat, t1on tilt'

ire rna~imia rulaitu to a tlut'.tiin of 1. lDhsti'l' i uinttrning Rut unstruttiin (C tutir'C 11 t tn'.mut'ri'h i

Kru'in-MNlinin t'pi' thuurt'ni.. lii iini upt of r-.ittAlsti iinstritd ft o r tat Iil nt xvii,' ii'l. tigiin-
i' Iitlut andiit it I, ht I lit m~l~i'.c I~~ h~ng a] sulb'.t ot %s'i'titt'' o: siic ) 10lii1 ] tiltilullk

ii grihit'.it 's..'n ('\ampile to listingiuiisi I '.jiiu u's pUit-iisimil1i Tl iti',fltiui' jil'li for itIIiti;iI11i

iitoi'l IKNI .;i~ut I'. is jusitlu ;uituiiu lur C 1t1i' '- nt rililt t.
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SCHWENK, Allen I., Associate Professor, co-author, Without using the macrolevel asbt'rbI'. The format of
"On Universal Caterpillars," Tlt,' Tlieort and Apftlica- relocatable object tilt's is discussed andi a Baiti pro-
tiow;i of Craphv;, (G. Chartrand et. al., eds. ), New grami is Included that will produIc the c'ired ohj(tt
York: Wilev, 1981, 437-448. code, An example Fortran program is aloII inlded

that demonstrates the uise, ot interrupts from the real
A universal tree is a smallest tree containing all trees
of order n. Both rooted and unrooted versions of theecok odtc hebekky
universal tree problem have been studied. The
researchers examined the analogous problem of find- WLHR ee . sitn rfsoc-uhr
ing the smallest size C, Sufficiently large. "Computer Modelling of Simple Point Defects in Rare

2 Earth Doped Alkaline Earth Fluorides," homa/ 0

n 32 2 lg o Phi(- C: So/idl Statc Phiicr', 15 (1982). 3441-3453.

4c log n log nl The results of a package ot Fortran con1tl l~ po-
grams for modelling defects in ionic crvstal' aind [Or

TSAO, Anna, Assistant Proflessor, "Disproof of a ftfting experimental data are described, The tunfdamen-
Conjecture for Meromorphic Univalent Functions," tal concept of the detect simulation is similar to that
Triotsactiou iif thct Ameiitricani Matfici iia tica 1 Socic'ty. of the well-known Hades program, except that the

274 Deceber 982t 783796.minimization procedure is different since the pa( kagc

Let 2 denote the class of functions g(zt = z + b,, + is designed to run on smnall computers. A, ,an t'xample

* . br + ,,analytic anti Univalent in z > I except of the use Of this package, the relative stabilitics oft nn
*for a simple pole at oo A well-known conjecture and nnn (nearest neighbor and ne\t neare'st nucighbori

asserts that b, :5 2 (n + 1) iIn = 1, 2. ... with complexes art' considered, for various rare earths, Ian-
eqcuality for thanum, and vtricim. First, tht' cata-titting roUtint'

H -+ z" (2;(n -+ 1) was used to analvzc relaxation data for nn and rnn
g(ZI -- Z complexes in rare earth doped sI ront iuin" th.luoriLe, The-

Z experimental results for sI ron t i c iI lu oride were thecn

+ 2z- (n + I) -f'' used] in conjcinction with the dCc'f't siniuI.lat iol pro-
gram to determine potentials for all kit the rare earths.

Although the con jeuttre is trut' for n 1 , 2 and vt tricim, andi lanthanuni, Those rare ecirth potenitials
certain Subclasses of the c lass 2 , the general conjecture were then used] in tht' siila]t ion of calciumII f luori1Cl

-,is known toi bet'alse for all odd n L-3 and b = 4. and show that the' nnn c omplex should not bet obser-
In this paper. tht' investigator generalizes a varia- v'cblt', except for possibly the smaillest rare, tarthIi.

tionl mt hd o Gouzi ~icl eveopssecnd-Also, the potentials. were' used in ft' siniulaf ionl of
variational techniquies. This enables one to construct barium fluoridle, showxing that the, nn complex hlouild
explicit c ountert'xaniples to th(' conjecture for all n > be observable only for thet largest rare eirf hs or a- .

4. In fact, ft'e conicturt' ctxtrelnial fuinction clot's not thancim, Thet un-un reorientat ion t'nt ha,it' ,i iat'c iii-
even provic a lotcal nmaximunm for Rec b,, , n > 4. terstit ialcv mechainisni were c ,ilulatvt'cor riri' tart hs

in cdklcicn anti strontiuni f1luoritlt. In gt'ii(Tl t01'

TURNER, John, Associate l'rott'ssor, ''USR Functions cault'lrointin'thiptsreligrthnte
from FORTRAN,' TRS 80 Micociiiiit' 5 experimental \'altd',. Nowtveri. (t' \,iiaton of the, tn-

(Mach108),43-4.thalpx' with tlic' sizet'it thct rariri' earth is in r'onaillt

agremnt withI c\1 pt' r i u F inaliv t om Iu sitn m s

This art it Itdttst ribt's a mitthtod for calling Z80 clrav~ aibouit tilt' aisignic'uts , of rerint it ion
mathint' languzage subroutint's fromi Mlicrosoft Fortran mchanimns ito t'sptrimiailv olhstr\i't rtic,it ions.
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Presentations

ANDRE, Peter P.. Associate Professor, "Problems in ITARCHANGEI.O, lames M.. Associate Prof esot

Air ASW," Anti-Submarine Warfare Systems Projects "Acoustic High Frequency Scattering b,, Elastic Cvlin-
Office, Cry-stal CitvVigna 10 %Mav 1083. drical Shells," American NiathemadtILJa SoM itt

Virgina. Nlecting, New York City. 14 April 1083.

BAILEY. Craig K.. Assistant Protessor. 'Fundamental
*Orbits, ' 14th Southeastern Conference on Coin- GEWAND, Marlene E.. Assistant Professor . Totally

b inatorics, Graph Theory, and Compu11.ting. Boca Lindelof Spaces,'' Americ an Niathemnat k a So( itt I%
Raton, Florida, 14-17 FebruLary 1083. Western Sect ion Meeting. Nlonterey, Californiaj. i a

November 1082.

BAILEY. Craig K., Assistant Professor, "Adjacency
Games-Squares," Mlathematics Association of America HANNA, Charles C., Assistant Protessor. Hilbert
Sectional Meeting, Hampton, Virginia, 16 April 1983. Sets,'' Session on Commu11.tative Algebra , Americ an

Mathematical Society Annual Meeting. I kn\'('r, C ol
orado, lanuarv 1983,

BUCHANAN, James I... Assistant Professor, "A
Similarity Principle for Pascali Systems," American
Mathematical Socty Special Session on "Function HERRMANN, Robert A., Associate Protessor. The
Theoretic Methods in Partial Differential Equations," Miraculous Model," American Scientific Affiliation

*Denver. Colorado, 10 January 1083. Washington, D.C., 21 January 1082.

CRAWFORD. Carol G.. Assistant ProfeCsor, ''Finite HERRMANN, Robert A., Associate Professor. -

Manuals and their Event Structures - A Reconstruc- "Nature: The Work of a Supreme Mathematical Logi-
tion Problem in Empirical Logic,'' 86th ANIS-NIAA cian,'' Essexs ConlnUnitv College, Baltimore. 4 lune

*Summer Meeting, Toronto. Canada. 15 Augu91st 1982. 1083.

* CRAWFORD. Carol G., Assistant Professor. "Deter- KAPLAN, Harold M.. Professor. 'Sturdier Con-
mining the Structure of Finite Manuals from their fidence of Monte Carlo Integration.' Regional Pro-

-Event Structures,'' l4th Southeastern Conference on bahlilitvs and Statist its I av. College Park, Nlarvlancl.7
*Combinatoric s, Graph TheorY and Com1puting, Boca Mav 1083.

Raton, Florida. Io Feb1ru~ary 1083.

KARWA1H . Art hur A., Assoitte Professor. A Sen-
CRAWNFC)I). Carol G., .Assistant Professor. ''Graph stvt nlsso S rcsosAt-ibnrm
Theoretic Problems in Empirical Logic," Collo quiumn stvt nlsso SWPoesr niSlmin

Warfare Systems Projec fs COtic ( Crs'tal C it\
of the Departments of1 N Tat hc'at i 5 mnd Elct rial Virginia. 10 %N,1%' 1083.
Engineering. George Washington University.
Washington. D.C .. 7 0Otfober 1082.

KI1A\'FII.1 Mark, F. .'\sfto Isor Adjatencs

CRAWNFORD,) ( arol CG. Assistant Professor, Games He'sagons. ' Nolthimatit sA-'so a ion of

6 '~~Mathematics as a Critical Filter in the Job Market.' Airita Regional C ontirecI lmto 'r.cm

Frederick Community CollegeC Col1lqium.011 Fredclritk 'il 1083.

Nlarvland. 28 April 1083.

CRAWORD.I I:RNE:R Bao Iline A~,'\fnf Pot-s

% RithOt , ai (I . .\sis,mt Pilu Math SemligrOUPs. 80thr "'imrrITI'r \lUi'tin:o1 III A1141Ne
WtotFear. C onfitrin u [rrriions IllI W\'unruu Matuiil liilt (I i,~tS' Fr"Ilto C ,unadI VI.Sin Change.c Arnold. Mar% Land, v Nivenlur 10182. 1082.
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*Sernitopological Sen-ligroUps, Z3031LI NCI I t rig 111111 I-ui~i~ \L111111,11 Mti fill N I 0ri 1~

Ann icrn Ni im Ota it,t, N\-% York C it, 14 Cjla 20 ALighLlt i S2.

Arpil 11k83,

NI:\S lL, Pd'm B., A'-i.tint I'itc-i, 'The Diverse tive Irrationalitv Measures for Certain Algectaik

-~ Applications of the Linear Stochastic Control Model,' Numbers, 8031d Nc( rlm oI ih Amc1in
* ~~~~So Itt\ tur jntjUltrild dmd .-\plickI Nhmthminati( SLII- \1dtlkIh(ii iS'IK ll\,Il lx 4Aii

Im I C (Ii t rtnu ( L' Pal AlIt'i, C a IiI i n ia. 20 JL I 182.

SCIIVYF\K. Alit i, A,-( ilLt lt, -i. l1015 to

NIASSLIH 1 al ., A-istant l'nltc-..r, Optimiza- Mininiize the Largest Shadow\ of a Finite Set Iii!

tion of Canfler Chemno thera py and Radijot hera py. C r i~i(111 IS ' S\l ll I I LiIll 111,3dl 'hiL! CI L I 15
Nljtliciatii A.,sIMIM (,Itiini AnM nji~ :iii NIlCtirg, -I c, ( tii Ic1 02.

k\i-h ug!on ID.(C - 13 Novcnilwr I 182.

M( C 0 Y. PI t A. A .- c imc Pi 'tc-oil Group Reduced Chromatic Polynomnial of a Gtraph

*Characterization Of Solutions to the Generalized l4th SOLllitiiitrfl C i'llk t'iii 111 'IIIIHM0 C m'nI('

CaUch-y-Rieniann System, Spctial Sc-ionl onl Com- '01',~ TIilv 111d 11 ,lilLii in Botl Ration HoI'l

- 'ix \nmi\.>AillitaL ll IthcrllltiL, so.. t Sn LI t 14 - 17 112 ihruurI 11)83.

C 'i. Rvki'gl,,i Nh-ling , C Piioi 'rk, NMarviinki, 0L -

TARACIAICZ. Stv\ uip 2ndi I JUu ICn11Il I N l
Seniigroups and Automata, 707th Nh lm. i 'I till

* NI(M( CY I)1 Pt tr A A-o.1 ill IIIt..ilr, Hvperbolic AlniriL, iiNatheii~it l SoiLcl, CI'iiiL'. PJI

- Boundarv Value l'roblk-ms that Arise in Conjunction N Iir\idn 31 Ci t'~i 1118.

with Synictric Poisson Processes Spy. ini M 011Ln l

l~I ti'Irl 8'thf AnIlil NI01 (tin IlIIC An"IcRTIJI" ISAO Anni, A-mkt,it Iriotco i D'r isprmf (If a
N tll iii- S ixl~iv~r (iiil,,I.ll Jln'iI- Iu3. Conjecture for Meromorphic Univtalent FOunctions

clnlpll\ \ijisi.St-min'lii HIi i-Ix[ III NI'li x .ini
Cl11i'gc- Pa.mik N 1iixi1i1n1u( 2 4 1,ll r( I 1 13.

MI( Pr)) Icii A\ A-o iii l'iltI.,lr. Converse BVI1

* for Associated ElIliptic and Parabolic Fractional Partial
D ifferential Equations. 1AI1-IIt~rI1ItllI C~l!l'IfLV.'(. on TS.AC. Anrim A-.i~r.int I'ri-o! OIn a Conjecture
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DEPARTMENT OF

Oceanography
COMMANDER JOHN P. SIMPSON, III, USN

CHAIRMAN

A. .o .

faculty research (in a broad range -71

of atmospheric and oceanographic
areas) was regularly undertaken by
both civilian and military members

of the Oceanography Department. Not only does
. this research provide the opportunity for the

faculty to keep abreast of current technology and
theory, but it also serves as a basis for qualified
midshipmen to undertake related research pro-
jects, particularly those dealing with the
Chesapeake Bay, where their work can be sup-
ported by the Departmental research vessel.

Funding for these research activities has been
. available from a number of sources, including

grants from or contracts with the Office of Naval
Research, Defense Mapping Agency, Naval Air
Systems Command, Naval Sea Systems Com-
mand, and the Naval Academy Research Council.

Specific areas of research activity within the
Department include but were not limited to:
sedimentation processes and properties, light
attenuation, bioluminescence, estuarine ecology,
marine biofouling, dredging, environmental
effects on electro-optic systems, climatology,
statistical weather forecasting, and remote sens-
ing.
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Sponsored Research

Fronts and Eddies in ASW
R,I A [i t 1 : VlSI I IN., Ri 

-,,  
I\ soi, Bt \ I C..% .1 I

SION'-sOR: 0'FI( I oF NAVAl Rit Ac H '0I

Fleet operat ions and exercise" ari. ondu ted in the group of ONR employees in California, and the data
Pacifi( and Indian (cean, in which o(can fronts and base for advice and documentation is obtained at the
eddies are important in the presentation of Anti- Scripps Institution of Oceanography in La Iolla.
Submarine Wartare. The basic concepts for California. The researcher provides the remote sensing
incorporating oceanographic knowledge into these descriptions of ocean fronts and eddies for this
operations and exercises are generated by a small group.

Evaluation of a Single Station Fog Model for OWS-P
RIS i AR( HiR: LitR' ENANT ROBERT L. CLARK, USN

SI'ONSOR: NAVAl A( AI)MI RESEARC H COUNC i

A single station model for the prediction of restricted oi parameters remain valid such as air, sea AT and in-
visibility in the Gulf of Alaska is tested on archived version height. Wind direction and advection index
data from Ocean Weather Station Papa. The majority need further evaluation. Research is ongoing.

Interactive Computer Methods in
Oceanographic Instruction

RI-S-ARCHER: LIEUTFNANT COMMANDER PATRICK R. DRAKE, USN

SitONSOi.: NAVAL. ACADEMY RESEARCH COUNCIL.

The objective of this project is to write a series of in- is envisioned that the programs could be used in con-
teractive programs which will cover basic subjects in junction with conventional classroom instruction.
Oceanography. The methodology will be a leading of could serve as an extra instruction asset or could be
the student user through basic subjects which lend used as a knowledge base for any interested user. Cur-
themselves to a building block approach to com- rently programs are being written in a user-friendly
prehension. The sonar equations, basic fluid format and will be distributed to the Naval
dynamics, and wave theory are all subject areas where Postgraduate School on magnetic tape and will be
a step by step approach with the timely reinforcement held in Oceanography Departmental retrievable
of interaction can be utilized to instruct. Outside storage for use at the Naval Academy. No other
reading or preparation will be required to some areas publication or dissemination is anticipated.
to reduce the storage requirements of the programs. It
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Cenozoic Development of the
Southeast Georgia Embayment

Rct,-A wt.: As,o 1Ail PvOFtsSOi. Dot (l AS V. ElIs.-l I

SPONSOR: NAVAi AC A)EIY RESEARC i CO'N( 11'

A high resolution seismic reflection survey of the Plateau, Florida-Hatteras Slope and Shelt. The contact
Florida-Hatteras Shelf, Slope and inner portion of the of the bottom of the Gulf Stream with the sea tloor
Blake Plateau, lying with the Southeast Georgia Em- results in the formation of erosional channel, in the
bayment, was completed in 1976 by the U. S. Geo- older sediments. In times ot lower sea level (regres-
logical Survey. Seismic reflection data and geologic sions) the Gult Stream is displaced to the east into
dating control from additional offshore wells has been deeper waters, and this allows the depocenters to be
incorporated with the original data in order to update shifted into deeper waters.
our knowledge ot the Cenozoic development of this The division of the Southeast Georgia Embavment
regions, into three distinct sections, southern, middle, and

In general, as global sea level has fluctuated, so has northern, reflects these major migrations in the axis ot
the position of the Gult Stream and thus the location the Gulf Stream and clearly demonstrates that the Em-
of zones of deposition and erosion within the Embay- bayment's physiographic features, unconformities, and
ment. Times of higher sea level (transgressions) are sedimentary accumulations are a result of the

characterized by a westward movement of the Gulf Cenozoic shifts in global sea level and Pleistocene
Stream until it impinges against the inner part of the eustatic changes in sea level.

Environmental Impact Assessment of
Tin Containing Antifoulant Paints

R C-sEAI :Hft: ASSOCIATE PROFESSOR JOHN W. FOERSTER
SPONSOR: DA\ID W. TA' Ioi NAVAl Srw RESEARCH ANt) DEVEIOp'*,NT CENTER, ANNAPOi IS LABORATOR.

Preparation of environmental assessment for im- made for USS NIMITZ as well as future fleet-wide
plementation ot tin containing antifoulant paints was application.

Chesapeake Bay Turbidity Studies
]?!-SLAR( II:Rs: PROFESSOR JEROME WILLIAMS AND ASSocIATI: PROFESSOR JOtHN W. FOERSTER .

SPONSOR: DEFENSE MAPPING A(;EN(Y.

Studies of the type and size of sediments affecting
light penetration in coastal waters were completed.

Rapid Method for Decreasing Turbidity
RESEAR(IIERS: PROFESSOR IEROME WILLIAMS AND ASSOCIATE PROIFESSOR JOHN ,. FOtERSTER"

SPONSOR: NAVAL SEA S' STEMS COMMANI)

A system for using the flocculation system for par-
ticles was researched. A procedure for lessening
turbidity was offered.
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OCEANOGRAPHY

Environmental Effects on the Performance of the
Tomahawk Cruise Missile

RESEARCHER: PROFESSOR JOHN F. HOFFMAN
SPONSOR: NAVAL AIR SYSTEMS COMMAND

An investigation of environmental effects on the per-
formance of the submarine ship Tomahawk Cruise
Missile, was completed.

%Aircraft Icing Studies

RESEARCHER: VISITING PROFESSOR WAYNE R. SAND
SPONSOR: FEDERAL AVIATION ADMINISTRATION

The researcher i,; making an investigation of the at- The effects on aircraft performance degradation is
mospheric parameters which affect aircraft icing. This in- examined through a detailed study of ice on the air-
cludes a detailed study of a larger body of data to deter- craft versus observed rate-of-climb capability. These
mine statistical properties as well as a detailed examina- studies begin with the equations of motion and deter-
tion by geographic area to look for peculiar effects, mine coefficients of lift and drag such that a predic-
Detailed examinations of the microphysical and synoptic tion of performance for the entire flight envelope is
processes are also carried out on a case study basis, possible.

Changes in the Geomagnetic Field, Cosmic Radiation,
- and the Earth's Electric Field as Possible Related

Mechanisms for the Enhancement of Cirrus Cloudiness
RES-AR(HER: LIEUTENANT COMM",ANI)EIR WARREN T. SPALTt, USN

SI'ONSOR: NAVAL A( ADEMNY RESEARCH COUNCII

Numerous correlative studies have been conducted to in order to devise an input to present day forecasting
establish solar influences on weather and thus climate, models of climate and weather. An exhaustive search

r. Many have successfully established significant rela- over the last vear has revealed that item (5), changes in
tionships, such as the 22-year Sunspot Cycle and the atmospheric electric field, may be a key trigger
drought in the Midwest region of the United States. mechanism in regulating the other items listed with the
Another example is the relationship between the Solar exception of number (2). One way in which changes in
magnetic field sector boundary passage and the in- the atmospheric electric field may regulate our weather
crease in vorticity area index in the northern and climate is the enhancement ot ice crystal or cloud
hemisphere. Although these relationships have been droplet growth. Meterologists have alluded to this tact.
established, few physical mechanism theories have and in particular, have pointed out how the ice crystals
been proven. With the advent of additional solar- of the high cirrus cloud may act as a seeding mechanism
terrestrial satellite data over the last ten years, great for lower clouds in the condensation-precipitdtion pro-
strides are now being taken in this direction. Conclu- cess. This coutld be an important factor in the earths,
sions reached at the Symposium Workshop on Solar- radiation balance becauseC louds dominate the albedo ot
terrestrial Influences on Weather and Climate in 1978 the earth-atmosphere system, and also in the earth,
include as potential physical mechanisms: (It solar in- hydrological cycle due to regulation ot the re.ipitation
duced changes in 0, content and distribution: (2) solar processes.
constant variations, either regular or irregular: (3) As ot May 1083. final computations in making cor-
solar UV variations: (4) changes in the thermal or relations between (irru, (Ioudine,, in an irei ,iltatlcd in
dynamic strutture of the tipper atmosphere: and (5) the Gult ot Alaska area and an irca oft the Nor)heist
changes in the atmospheric electric field. Research is coast ot the United State, were still being made. No tinal

O now proceeding to investigate most all of these area,, c(on( lusions to the proie(t have vet been made.
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OCEANOGRAPHY

Optical Properties of Coastal Waters
RESEARCHER: PROFESSOR JEROME WIIIAMS -

SPONSOR: DEFENSE MAPPING AEN(,--C

Optical data taken over the period 1980-1983 have bidity measurements to the presence of dissolved
been analyzed with particular attention being given to nutrients such as nitrate and phosphate. Due to these
the effect of meteorological parameters such as wind two populations, which vary in relative size with
and rain on turbidity. Particle size analysis of typical season, weather, location, etc., there is some indica-
samples has also indicated the presence of two discrete tion that the ratios between the various optical
particle populations: the suspended silt and the parameters should be specified tor varing en-
plankton. It is therefore of some interest to relate tur- vironmental conditions.
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Independent Research

Ocean Weather Station Vessels, Pacific
RLStLARCinii: Lii1-iIENANT ROttER L CLARK, USN ANP E,,ssR. DN %% ii Cioil, LUSN

This research completed a historic search of locations listed, as are locations given tw laItitude]( and longitude
and data bases made by Ocean Weather Station for each occupIi station. Additionally, ship) tracks

*vessels in the North Pacitic ot the 20th Century. Corn- are plotted for continUitV.
mon names of stations as well as technical names are

The United States Aquaculture Industry
Rt StAR( Iii ~s: Lit It .ENI ROBia L. C1 ARK, USN, AND E\v iiN 1)Av\ii) Cioil, UiSN

This report details the most up-to-date listing ot tish location, production k c Is and tuur growth projt-
farming in the United States. The U. S. Aquaculture tions. A comprehensive bibliography encomnpassing
Industry is rapidly expanding. Presented are all known the entire industry, to date is comnpiled.
ventures including type of fish or organism grown.

%.
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Research Course Projects
0

Upper Atmospheric Winds on Mount Washington
RIst XRC(I RR \N1IsHIPAN'1\ I C 1A) \ R. Di~i ii

Aiwst iii i t\\\IH I FA ROtHitUL. CI ARK. USN

To date a model for the prcise. predittion oftiupper at- diaignosis ot the ex trt mc l high wind velot tics \-
mospheric winds on Mounmt WAashington does not e'\- pc ritnCcdl on Mlount 'ashington, tv, o dimt nsion ml
ist. Local surface w ind, actual summit r-cordled w int, numerical modkel is appliedi to the taisk of simulaiting
antd 500mb level w~intl data are protcesstd bv tomputer air flowA itross a Mountain r mngu. Tht limnitit ions (it
for 1982. Data are presented in graphical andI tabular the model prevent a comlpltet solcion: however, tlivrc
form to view possible correlations of wind levels, are indications that the Polar Front ltt anti Bernoulli
Parameters examined include wind acceleration, clue( tactor mt Icience the summit winds on Mount
to the Bernoulli etfect antd wind accelerations dueI to VWashington t ausing these wind veloc it its to be high.-
the cipper atmospheric Polar Front let (PH)i. To aid in

Mathematically Modelling the Rise of
Submarine Condenser Coolant

Rt st ARC ttt R: Ntt)SHItt'M'\\ I C GAR Lt.' Dc) (J ,
Aiwisi-tR. LtEL' t tN.N t CMItMANPtt*R PA\ I Mit K, R. LM.\. USN

This report provides ai mathematical model simulating this equation to acaont tor (1 gr owth (-i the
*the rise (it condenser coolant seawater injectedl into cylinder: (2) change in the density of the cylIinde(r amnd

the water suirroundling a submerged subm-arine. An (3) change in the density oit suirroucndling water as the
equation, based uipon Stoke's Law tor settling c vlincler rises. Results include height Ot cise, cylinder
velocities of particles, is proposed. However, since size, and time ot rise as fuinctions (it density gradient.
Stoke's ILaw is used for particles less than one mixing rates, and Suibmarine speed. It is concluiceci
millimeter in diameter anti the condenser coolant is that optimum conditions tor detection requmire a weak
cylindrically shaped with a diameter cit approximately density gradient, a scibmarine operating near the
twentv centimeters, an equation based oin inertial set- mixed layer depth, anti low mixing rates.
[ling velocity is requmirecd. Sophistications are made to

Fog, Low Ceiling, and Poor Visibility
Rt st AK( tI tt 1< N'tst IM X 3 C M.-i\'' R. Ht NDI t16tN

Aiw\ iSt 1-111 NAit N I Cd)\tNPt R\t1 PA I Rit . DR *KJ LUSN

The purpose of this stcmtv is tom cocmpare the sought. Ar( hived meteorological data inc lucbng sur-

* ~~~mcteoril ogica I ccndiit ion foir selec ted site os(n ciat es of tate weather mobserv at ions. radi osmond tidcat a andc t I 1-

known Instrument Mleteorological Co(ndiit ion NN( IM. ace analysis charts has been obtained tor vari1ois air-
soime of which are associated with airtratt accidents, ports on days oit weather related airtrat t incitdents.---

- A better understanding oit what c auses the bad These data arc, being reduced aind (o(inlusions based
- weather tii occur or how part it Lar environmental upon these rcluttins will be enc apsil.)teci in a Naval

* onditions can lead to the, undesirable we-ather is Researc h Llb Tec hnicail Report.
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Predicting the Formation of Stratocumulus Clouds Over
the Western Atlantic During Cold Air Outbreaks

RESEAIIIER: MII)SIIM'N1AN 1 C RAYIOND F. lOFFNIA>N

AI)\'ISER: LIEUTENANT ROET L. CLARK, USN

Stratocumulus clouds that form in the winter months the study revealed several other possible paramet'r, in-

over the Western Atlantic Ocean during cold air advec- volved in the formation ot Sc clouds. These parantlters
tion appear to be related to the air-sea AT. A four- include: vorticity advection, the lifted index, vertical
month comparison (November 1981-February 1982) of velocity and the relative humidity. Each of these
the air-sea IT's from four selected buoys in the Atlan- parameters is computed daily by computer models [or
tic Ocean with Sc consisting of both open and closed most coastal stations along the Atlantic seaboard. As
cells, showed some correlation between the formation this was a limited study of four months, the prediction
of Sc and air-sea T. Other observations during model remains to be tested.

A/C Icing Studies
RESEARCHER: MIDSHIPMAN 2/C PETER C. MAYER

AIVISER: LIEUTENANT COMMANI)ER PATRICK R. DRAKE, USN

The purpose of this study is to determine susceptibility to icing is not surprisingly, highly variant upon aircralt
aircraft icing through a statistical analysis of Naval Safe- type, hours flown, missions assigned, time and location.

" ty Center data. Data is reduced by aircraft type and nor- Research will continue as a S0490 series directed studies
Smal theater of operations to provide areas of concern for with the results being detailed in a research paper and
" aircraft icing. Preliminary results indicate that aircraft submitted for publication,
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Surface Energies and Chemical Analysis of the Initial
Stages of Marine Microbiological Fouling .-

R1 [ u A 5 ll( it\R: IRt tii' 1 C MARI 1. L',
"- ~Amls i !. : 111.1 1 INAN I ROM k I IL. CIARK10, USN

In this analysis, a series of three interrelated experiments were determined using a contact goniometur, ample, . "

were conducted which analyzed the initial stages of were exposed to natural fouling organisnm in a controlled
marine microbiological fouling in the Severn River environment, and degrees ot touling and organism reten-

• .. estuary. In the first experiment, glass microscope slides tion were determined using dissection and ,(anning elhc-
were exposed to natural fouling organisms at 'sampling Iron (SEM) microscopes, and a hVdroUs bacterial sprayer

- stations" located along the length ot the estuary. Slide (HBSI. Results showed definite surface energy ranges
* and water samples were collected at set intervals, and a which would experience low degree, of fouling or

comparison was made between the relative degree of organism retention. In the third experiment, an artificial
fouling and individual water parameters experienced at sea water solution was created and organically enriched
each station. Results ot the analysis showed low fouling in order to analyze solutions which would support lite

- to occur in waters which were relatively low in and promote the transfer of touling bacteria. It was-
* temperature and oxygen content, but high is ,alinity. discovered that each of the nutrient ,olutions would sup-

-The second experiment compared the surface energies of port life for an extended period of time, while straight
a set of substances to the degrees of fouling and artificial sea water and distilled water would only allow

* organism attachment the. demonstrated. Surface energies bacterial transfer for a limited period ot time.

Preparation of Turbid Water with Predetermined
Optical Characteristics
RISEARCHER: MIt)Stt1I'MAN IC MARI)RIt: ZAP

Ait'x 5it-1: PiF-ssOR JL O )F .:i WI.lA.IS

There is a need for a methodology to produce shown that combinations of ditferent particle sizes

. artificial turbid water of predetermined optical will result in mixtures that accuratelv reproduce the
characteristics in laboratory studies involving optical properties of natural waters. These artificial

, underwater visibility, marine plant growth, and other samples are easily reproduced, and they exhibit long
aspects of water clarity. By using commercially term stability, making them ideal for use in the
available solutions of suspended latex particles, it is laboratory.
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CAGL.E, Ben I., Visiting Rescar h Professor, et al. SAND, WAavnc R., V'isiting Reseat h I rot-r o
"ASW Environment of the Northwestern Indian iut hor, 'Nature of Icing Conditions Encountered lDur-
Ocean,' Oftice (it Naval Rusearc h Pasadena Report ing Meteorological Research. Final Ieport toI Fede'ral
82-I, October 1082. Aviation Adm-inistration_ 220 pp.

The oceanographic environment affect ing underwater An extensive examination of data Ht0rom about 1100
acouIstiCs important to Anti-Submarine Wartare is hours ot Meteorological research fi ght, and a ircraft tI(-
described]. ing flights, wa's conduc ted.

CAGLE, Ben I., Visiting Research Protessor, 'Arctic WILLIAMS, leromic lrotcssor. co-acItl hor. Using
Expendable Technology, Otfice of N a!a Research Latex Sphere to Simulate Naturally Turbid Waters.
Pasadena Report 82-5, November 1082. Humanz Fttctor'-. 24( 1082. 1 85-10'2.

-. The results at a workshop oin Expendable Technology 1.aboratorv re'Search on problems atf UndcLrwatr vison
for Arctic oceanography are presented. and display optimization tar underwatt. cr ytems has1

been hampered by the ditticuilty at represent inc the
- light-scattering effects at naturally turbid Watkrs.FOERSTER. John WA., Associate Professor, "Searching

the Denmark Strait, .'' p oict loiooid, 60 (1983),
102-106. WILLIAMS, lerome, Protessor, et al, 'Determinants

of Display Legibility in Dark, Turbid Waters. lhipii
Discussion at whale and oceanography research in Factor , 24 (1982). 103-201.-
Denmark Strait is presenited.

The physical characteristics at naturalk iv trid nlear-
share and inshore waters were simlaIted b%

HOFFMAN, John F., Pratesar, ''Sedimentation Prob- substituting latex spheres tar natural suspcnsoids.
lems and Their Control in U.S. Navy Pier Slips in
Selected Harbors of the United States," in E~ttvaio,'
Com) aIm i5 New York. N.Y.: Academic press. I'L1LIAMS, Jerome, [Protessor. Marine Waste
1982. Disposal Problems are Political, Not Scientific IK'

Tcchpiologu, 23 (1982). 72.
U n ited States, N,i x-% Pier sii p5 in the harbors at I lamp-
ton Roads. V'irginia; Charleston. South Carolina: Miarine po1lution problems are dil(usI-d and It 1
Mavport, Florida: and Alameda, Calitfornia, x shown that most manageCment dec 'ions are based on
perience sedlimentat ion problems. political considerations rat her than scen) t ih ones.
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Presentations

CAGLE, Ben I. Visiting Research P rot essor, ''Birth, SAND, Wayne R., \'istting Recarth I ot l-
-Maturity, & Decay of Large Cold Eddy. National Fall Chaired special researt h (oorrl nat ion nvt'i n, 52.

Meeting (it American Ge ophvsiral Union, San Fran- the Federal Aviation .'dmini-.nt tion L' i.
cisco, California, 10 1 ecemnber 1082. Reclamation, L'niv-,rit% of North I akot., iiulI mn.,

sity ot Wyomning, Oakland, (alitornia.

CAGLE, Ben I., Visiting Research lProtessor, 'Arctic
Expendable Technology," OCEAN-82 Conference, SAND, Wayne R., Visiting Researrh Protko
Washington. D.C., 22 Septemnber- 1082. Special presentation to the U.S. myrw at I',(k\aid A::.

Force Base, California.

CAGLE, IBen I., Visiting Research Protessor. Seminar
on Arabia Sea Circulation. lohns Hopkins, University SAND, Wayne R. , Visiting Resecarr h Pr oti-or

Applied Ph%-sics lab, laurel, Niaryland, January 1083. Special brieting to St rat egir P lanning Group1 Na \'jl

War College. Newport, Rhode Molnd.

CAGLE, Ben L,. Visiting Research Professor, Seminar on
Applied Satellite Oceanographyv. Naval Eastern WIL.LIAMIS. Jerome, Professor. 'Is the Ax'erage
Oceanography Center, Norfolk, Virginia, February 1083. Marine Science Student Being Filled with Misconcep-

tions of the Sea?' 1082 Mleeting oft the Nationil
Marine Education Ass or ation. San l'icgo.t Wit i

FOERSTER, John 'A., Associate Professor, "North Au~gust 1082.
Atlantic Fin Whales," Severn Tchnical Society, Naval
Station, Annapolis, Maryland, November 1082.

WILLIAMS, rrme. l'rofr-soY. The Effctf of Wind
and Rain on Turbidit\y. Fall Meeting ot Ht A!i

FOERSTER, John W. , Associate Professor, ''Fin Whale [stuarine Research Sour-tv. Ritchmond \'i 'i .i

Studies,'' Sigma Xi, U.S. Naval Academy, Annapolis, tober 1082,
%larvland, Janulary, 1083,

WILL1IAMlS. lerome., Professor Preliminary, Effort, at

F:(ERSTER, John VV, -Ass ociate Professor. 'Dynamics Optical Modelling for Coastal Water-, AnnLiiil

of the Clupeid Fisheries in the Northern Chesapeake MIC&G Bast- Tts hnolog\ Reviw Bay Stl I
Bay,'' American Fishr-ries, SoctN Me-eting, May' 1083. Mlissisippi. N,)vr'mber 11082.

...... ......
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DEPARTMENT OF

Physics
PROFESOR FRANK . MI L ER

c I f A I RM.AN .. ,.

%

%ST technology by the Navy's operating
The increasing use of advanced

forces places ever increasing respon-
sibilitv on the Physics Department.
Not only must all midshipmen be

thoroughly grounded in many areas in basic
physics, but also the faculty and the physics ma-
jors should be kept current in physics research.
This latter requirement is accomplished by the
ongoing participation of the physics faculty in a
wide variety of research projects and the en-
couragement of midshipmen to participate in these
projects. Present activities include studies in
acoustics, merchant ship acoustic signature deter-
mination, electric and magnetic properties of
materials, laser optics and technology, radiation
effects in solids, solar energy studies, solar

* ~systems astronomy, galactic astronomyv, andsld4
state physics.

This year the department's research efforts .,
were supported bv the David Taylor Naval Ship 3 3
Research and Development Center, the National
Aeronautics and Space Administration, the Naval
Academy Research Council, the Naval Sea
Systems Command, the Department of Defe'nse-
University Research instrumentation Program,
and Naval Surface Weapon, Center.

Midshipmen majoring in phvsics are vncour-
aged to participate in the I)epartnient's research
programs uither through the SP4QO series or
through the Trident S(holar Irogram. It ',hould 1e-
noted that three( of thc .ix Trident So.holars, for thc :

year were physk r major,.

"% ",
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1H if 1 1 .5CI

Sponsored Research

e - H- Scattering at Low Energy

N.% i)\st A1:N t I ,() %[ Xia I i i Si,\([ AiI~I1iix I II it 1 ,(\N ')kt it 1i '

The re-.archcr onILU ted d theoreit al 1 inv'Ctigat ion oft hic (onttilluitittn i'thell It triirng nfIj'lIitiC 10[
% ~the energy dcpendcntec of thlt' e - I(' attcring c ros', 11'itronimnII itt('I With n 4 (Ir moreIL. ,iantiud

ct( titlf at low%% po'.itron t'flt'gv to kieturmint' tht'ort'ti 11 anail\'ti(.11 Itrategie~at', 11C I L mr1nt'ii by IV HI
e'.timatt's or analytital 101-1m111,10tIo Of thlt' ero(II Ce- \IACSMA Iv inbolit, manp111ulation '%Ittnil ot Ihu
tion', for thc formation of prItI'iron byV Saatteri*ng of %I,Iahn~t't ln~titftit' of Tet hnoloQv C ompuJLlat ionl O
low energy posit ron,, bY H . Initially tfit' 13orn appr[o\- Cen-ter. Ettortt to obtain nal ti(al tormtlaiion' of fIht

i imat ion II LI~ wi th1 CouIlombI ,IV wa untlIi on forif th lic atte ri ng 1111)1 Id tile.1 Ve not b'Ii'Ut I((t ef kA e1 tn
it omiing Iitmronf Ind If art' 1'.ILuMCCI to bc in tttr th'i ' .f1~ dI.Umpt)ittn". NUMert l aprtJin
their grou~nd s tetV. It II.a.. e that there is negl i- t it tn met h1 k tdL. I (tIn dartI ar J i FA I l t (. n in

Neutral Interstellar Gas in the Galactic Halo
* .*Risi \ttIntl: ,s'-jsj\Nl PIMt1l-o C . II i At miiif

"lit' invct.igatittn otf intt 'tclli gaI in Ithe galat( ft In tilt' halo0 Stitnti flit,( artrr' wire tiseti a ii
haItto, w\' II abi t' til t vii b It flat sttr.lar tirI i kink. kA of at '-r r'v . i niV r st ka n ril in) lt t al t tt

the filitts at( itt I tr Ii ar f as tt oh stiattitnal f rom) ttbs rt iin'. of it u adio 2i1-( entIiit fI r t i-~ion

ant Ithtttrttital istrotphvsitI toiv. Tht' goal ttt this lint' of neutradl hirogen. In tollaJit fIt(n with lDr. 1:
plotpt't is It, sttd fit Iiht rgt'-stalt' t'\tt'nt anti trLItI f' t1 . Ltotkmian ttf ft'c Natirtnal aIdjIt .'\.fttntni% Olt-ti -
of nitial halo rirteriall inl tktt stcIII': First, a gritd ttt vatitry AN'AO I( ev ril f101.11,111i 2 1 ( ill sptr 1,1 %IIt

t~ir, with WelI-tit'termint d tiant ts itt t'tar f ttbtint't with t'c 140 ftttt tciistopt' it \R\C (ittill

mt'astirt' tilt' ga' btft'til theli. tylit i is ttb'a'r cd inl Hank. tA'esi \'irpiia. -,l -Il'( ~p t 1 1 I itI( i mti tt IIn

Ib'l-~ittlMintI~'s u tittt I tnPI tIt' stt'Illi t'rt of flit tn tip mth s itt dt~it iiitli t'sithf Imoil ni

k-nlatra iad Il (ii iiti t't' s r wll hi R.ilFt. sIxt j i s i'.itx f iitud w"tutu ilml titlt tI:l a I

ofth ne tfit mo t"f t proide th 'it tl.ut' at tIaitllcu~ f,ltuf m I ' % ll wp 111i l1t l vit- I t

t0*IO lt . tw mdiF~ m R wiik c( p 1, lfltta l(%olk d ciln ' 1, il

Ol *II~ ~ ,IIM I.Ih w Il ilk 11tv ' I ,k% I i-g -iI I \l c ltIi tW d l~
Ili ilt ri(\t (-% ni nth to Ili( % tit hri d i i~i~ cI irl l (I t'l lt- II o~v III ,,tit Im it-I 'll 11 h II 111 IltI!,

(-r Il ( 'lo in Ill 'I 1 k 'l" o (\~



1,1IIk AK

Acoustic Resonance Scattering by an Elastic Cylinder
NIF "I \l I Ft F,,: 111" )l I -Ikw IN ) %1\ F) W'i 111i11!

Thi' jIrIONIIm itt sOundIL s. Itt'iflng ky nisl i I indi'l +) LjU1111ial ic\iI III %\~i I t\ ih onI( tI tht oa

in I lIight litt lth Ru mnanL L SL attin ThuIry1 VIST rusI n~nik-u l , nott tIbsi I\ I'd InI I Ik' : t(11 L (It .1 H Isi

-, Isi\aininuii in or-dir III 111rthur Linklcrstandi nd fill- tiyaisin, ii~un KI I-prIditit'dl and th"I'udt~

1priti' tht'~ ,bsvr%,itioinI. Thi ~ Fits haisi si,itud i( llutlm ~t i( Iijltjtl Forml!-FunI Fti~ns in) I dIn(tF-

modtal ruinaiis mntinii tiFh in I t~tigo'- , sI att FI l n di IFI ( 11( 1,0F0t II I In l d lt hM ,d\ 1F

VI vindt'r i ) m kI(i jituiing Iruss wuttion I, nican, mIt a ImI tutl\ mtllIc oFth ll litaI'Iilllicit" om 1 lil t I I i .r

hat kgri nd siIIIttdLa ill iltililt~\ n intiiii inl 11a. nil FIli t IIi If(~ ii~ FWI miS tM\Ii Il it II 11iitn (it F hi

bv an .I fl I gu 'ill F i -gat Ing t( [i ] iq t . I 'I isUnt I vlsi sI aF il Ill, t mIIIl'(ill . IFI I IIL I mini Ili F ilaF h'sI

I iltjionf (I I iisp u li ssiis iri ng '4.1iluir \ n II \pi lll t I~ liii ait It 1to F il% I \i 'IitLI 'Ind : Ill-

Ra vlicigh -Fvpk. poxt i in thi- i l 1,1i-FiA rcIi ft(l \ 1l Ffi ni p i ni I ll in 1 t hic R6 -'m ild I t Ill I I n FI itid
sI01101t'F I i lst'(] in) FIL li i(l I~ttu . shoking Fth FIt Liii

Lmnni-i Fiin wsithi thu targit ruisminir tilth,\ ) xnil iti

Mode Calculations in Large Aperture Unstable
Optical Resonators

I FI \m I l F Plm 1' F 1 F N1) ( v \mt

-iI )\I F: N\ \ , 'I I [ \,( II - \Io

Laics I tinstrili Id isith tLilst,1ih1 rcnit oi (4 is v t a Ipproa( Ik. his ltt I ll( da~t hi lk I has is' lllicd

1.argc )I Itu r- aId thus hI 1 sniC Ft c n l is If tIIUI o lic hiitl FtI nc Ipproll\illialtl is ld ut. c h iS IIa thi

itrilr it 100,000) IfU (It itinsikli lII1i I. t Mi iflt intit ~ 111 111F 110 t (111LllFtliifl Ill t"1 11d, ((ItSil F ti

bu'( MusV 0)61i t,%Vgi lk FIs i \ lvulni s sh(Ik ld PtI mlit OhW Il )I I, thc hI F!Js t Ii% t , Ilt 1 ifli F hod, k\Is h Ii hi

gt'nirtmiin oIt intinsi' hciiius I Imtiit ir l( ihi 1higt- bt-i'i ctF ivi'' tid Il ics tot ,tsi~ l~i igi Ilivsn I

Oxidation of Ion-Implanted Titanium Alloys

utlc( ~ ~ ~ ~ ~ ~ ~ N s I, I o'tl L11.tolIl itI\1it ill I ' fl l \tJ l'FitF Iil 1111111 \\i1 1s It I IlFF, 1

I l u 1 ( II I I11 1111 L I \ .'

% II . I I c I I II III II I I t1 1 1 I1 ( 1 I nv I I I7l

(' K on (1 ileo dm in t h A l,% 1 61 .:. I. iwi .. . . . . . . . . . ..'na "L ! IItII)I) Il



samples, a considerable am11ount Ot dlSi% sIv'di oxygen ,I inpie., were ok'sef 1ii t %~ (I it 1)I I It II lth~ ~I I
was tibserved toi be mt tirptiratcI beneiath th .it i rat t (i ig (,I il( ~e Isil.i 'iixI itr i itit iwIlch
laver. The concentratiton ot the dissolved oxy-gen iotrtIrs Finally Ixhdkitlill It tlt I I il 110

varied with depth, but phase diagirms tit the Ti-0 L IIJ Isll rultet InI It ( ( 111it 111 NI, It~' 'I I-

-sYSteml sugges9t that the oixygen nity be inc orporatedI tIcnt I orn hI l o'it 110 I ta\ J t illill Il AI

into suhoxides Stuch as TiO. ptissibl\' in nontinittim t onstituit reminemd %%(I] fl(iIpolrttcl i hi tilt 11
structures like dlendrites, extending into the metal, Ilase at mos0t tCInhieiatLIrtI,

In general, both implanted and uinimplantt'd Samlples Planned tireII worIk (1n ti~ilt,1.11It HI( Jii (,eII-
Tiai I were tound to tidi/e much more slowly than tinuing alyiotthi tatai ittaI, ohtin-t ui

pure Ti at the ttirresptinding temperatures, althotigh om~pUter ode.. not\ being Imwit mnitil a I'SNA

implantation with either Pit or 13a ions seemetd to and nt, texperimeintal w\ork Itotrtt W IM u daRI.te ill( et-
hasen he xidtio prces. Frthr, heoxidation led ot ion implaintation1 on1 tlit 0odtionl behavior ot

-. rates tor either implanted or uinirnplanted alloy Ti8I I and ott'r important Ii ,Illo%,.

Experimental and Theoretical Study of Underwater
Tone Generation by Flow Over a Slot: Phase 11

RtI stI i,\Nc . I IN I P iko I IS So.)I, S,.. \I'I I A. ElH
SPOv~NR NA\\ \ StEA S) sit %IS CiOM \tI) (,t N RAI Ii PRN1t ( tHANKt S Rt ,t .%\ fC:\ i I\,..\( It Awoiiltt-ia) ii -

DA 1 ii W. T.. i mN N,\v~t Stit, Ri StARL t t ANI) DtItl iiit'ME\ Ctx NI N\ AN\AI 'O i II ltit lAoi.)

The objective ot the project is to perform an ex- contirm that there airt patterns ot sheartone c avi
pen mental and t heoretical in vestigation Of itUnde rwa ter tonec coupli ng s iiilar to that P rc vi oulvbse IIrvet tot-
tone generation by tflow ovecr a slot,. with a pplea tion air- restoinan t (a vit ie' In t cI C'r tests an Uinderwa ter
toi the control or elimination tit slot tone ettec t, in the acceleromett'r will it edt tt' idenitity the strutoutral

clcsign (it ships. The prevtntitin ot vibration antI vibration ni1ocLes respoinsible t or breathing mtotdt t avit v
actoustic radliattin general cc by flo w liver sloit,, or resona ince The t hc'o r is being mt10itit it all tIwM ti r
cavities in htilIs is a recfurrent prtoblem in Ship pertor- tltal tecback path,, as well as till the( compl itations

manc. Making Us~e tit the Naval Acadetmy%, I uigh t]ite to t urbi'lt'nc e. In oirder to pterit aetirteshar-
Speed Ttow Tank Fat ilitv', ctirrent stuldies are being ttine amplitude pireclic lion, an t'mpirit al nonlinear
li rec t Ccl tiwardl Uindlerst antIi ng the co u pli ng bet ween shear lI a gain tci rye. siilIair to that ci i-ICI' 1ri01in ir

shearttinc oscillatitin and sttictu(ral vibratioin mtodes. t avitV data. is being tlt'\ttijit'I trtm underw\ater pro-
MeIast-i rem n ts a re bieing mad cwvit h a totwecd imotil ap- tle cdata. A p rtipo sal i t extent1 tilt, pi rest nf at
parattIs containing a fret' Hoodicing caiywith tinte tir ilhast. III) until Septeinber 1IC84 has1 beenl .-tibIIrItt(-I.
miore breathing modelc restinant is. Prelinminatry tests

Dynamical Planetary Magnetospheric Field Modeling

- i'xpirii't ccl bv illi \'iiyag-r flbI tI Vh i .I iiiiijiOLe l. F\- nliagnt-Iiisphi-ri lit II durilng tilt- ct c it- tit -t-r 1t
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Low Temperature Electrical Studies of Materials
S -I ts (5 )I.\ I Ni' I 1Ut it f.~ -U'io .Rs N R1.t. xtI) ,,,i. it I'sii i I ' Nl'v C.\

* The inst runintait in is, .1 tiliin rut igurittr Ind tilt id tutltiru wvork I, livinig planned itn sItuitIu (it \AIC and

stnsitjvu inijitkinti biritlg. Flit initial jturi-.uO is it, in impjlaintatiotn in pttlnitrs. Vvr% iO%' ttnICItUi*trt

p ct r r n v trv hoiw tcin p u it at I rC C L't I I 1( i 11 1 ru n nI Itl t j l t~ n iitn a a r i \ p uct ctd in b o t h *i u . F t t N A F I U N,
* tin ionf t tdIftl( finll \O% llirs Jill] otht- .Oltl kit41 pirton tuinnuling wvill almost ccrtainlv bc' imlpotrtant antd

tritlvtcs. Fht' gold i it, suai It tilt indl ( lmiu tri t/ fill implantatioin. it is antit. illatudL thait both tlarnage and
distirdti 111 iluCd. 10%% -f tIUJItnI( \ t~t I'l on, inI 'Iddl - notiin oft iniplantud light ions mnay givt rist il Iliw-,

tion it) otit t% ipus it ttiniiliii;l) I% ii I I Ass \Iliii tInjutrt_ htnOIiina. Consuquucntlv, it is propttstd to
(ItnIIh1 phunintna has ilrcadlN tui itsni It d tki tCIA trat WLrW' (tuion thucu and ttthui

titi n il litj~id 1litI iuin tnt14101 t (It Ii \X~i1 ili 1111' I tlit IIt~ tith I .t tu ntini 1hunkiniuna. Finally. tht' Llltra scn-

indc ps tlvlit Utlt ICtvtt iLh i, lithiu .tiit,~liln - itilyt I'idgt' 110 'ra
1.) Ii nuttssarxI_ hutaust , mlost tOt thu

- ting polvitthltnt ii\itlt indl polti ii\ lit-it 11,1tii ' htVCtr Iti, 101ss OurI prusunt aplparats',,
t ltiiridti, tit hCI so1 LI VC u lut t sI II 1 i lI-It Ili I lt 111 Rii tiiirht' hit 1sua h (011,111C1 I11 ritlgu Imnstiviti,'. 110

*amttrilhttus stnnt tincIlut1Ii. aniL tusicIl 111td, In ill 1,1( 1 i, (iiil'It (it rtxaling thu lossus. hut a highur sun-
- ~caw"s it was nut poItssihl it' tully stilily tilt sItiit\ i, nt tsur t' a proiper (haratturiation ofilt th

p)hUniuna httatIst itt ttlnlaIJ~tu liriiti ins N\1 hnota

ova

Activation Volumes and Electrical Relaxation
in Ion Conducting Polymers

R l i t.\I\,( it I\: s i I I lkit,- ) I ii I(i' ) I t1. F I s I i A N .\\It AsIsiI \I PN~iL I ,k M A\N) C. W I\ I 1-(ti111

SPOIO'ssi 01t1( 1 ()1 N.\ \I i <1s :\I( It

Itlht irin-lary, tiju Iu Ivv thu woirk jiropoiusttd is to Finally, it is ItiUnt thLu thuit' lasatItiin. Whith is
- ~~~nitafi ru thi~iu tfv of PruI u lI' tin lit i (odui v ity (. f ast u xit 61C I i th t( glaIra si it in. du nd t tongliv

(in ttndtt ~ting polvinurs. Thcst mucasuirumnts, will Upoin thu( addition of salts to thu iltIIIti. It i1 1iit-

* alltwIics thtuttrminutin tit thu at ivxatin VoIlumu1 t0 pttsuui to pucrttrir s\sIttliatn studius tOf th il asa _~l\-

iltht ion motion. IniI0 ll( thuattivation vttlUmu us tions, using vartisu salts, i PIEG.
rulaitivulv insu-nsitixu fit) thu( nattiru itt tilt- dopant In addition. thu( utfutLt (1t pit-Itiiru on sttinu tf itlh

mnat uria I, alIthotugh soic io n si/u ufed h u ia vc been lu I~a ations will lit dtt uri ntd and] flt activation

* niitut In Ulditioin, thu thurniul usliansitin tttuttiuit nt VOIluIus taIlItttl u to[ iinpaiion with thuc at tivatitin

tt tli(- at tivatitin vtluiu appuars to k, ntgativu. A 'itlunius (Itlufrminutl howi tilt- ctt t of prcIut til thi
.jvariuty ot tltpant ins in ITOC and othir ittlynurs wvill Luiittttivitv. In addition it, PLC. wtoi will hugin on

- uI'(stUidiud. in tirdur tit (rh1t k this utfut I. ion tintlutting IV.PAN, antId t~ll thu rtwn

- Sut tntllr tcctrital rtlasxatitin niuasurmntsn will ctlitrs In iddlitiotn, a starth lt tst ior, itndtion

lNt itifirmudCL boith at1 ,'urt puru'lt anId ait ultUatut will Ilt mrat in (opionits oft I'\F. I 'F. IT~( indl

* p~rusuirus. Flit tnt al rula\atiitn sIIctitrustop% at /urtt) 1)d'imvnl at ttatu(.

- ~ ~ I prsur'iitding a gruait ctal ot infuirnilitittn atbut C tintUHrintli wirVk wVill I'tigntill a11 mJ t tniC(lur,
* ~thuPC ailt s Firs sit11t CIt-r 1is ttl1iuatJirt. tnt hinit s ipptiIit h titlviiiirs. Sit it itillv iii at

* lusaidti~ns hat- i)Ct-t tIttInt wh Ii 11 tu A Cit' 10 Lit-nIld tulpt will l'i rn'i'li ut up o toiitul p,0gm'l

1.upon ll thu stilt Int us i il ( thu tIpuratiul (t1 tilt 1\iii I h1,1 btn lustil ill illttli I tont t t o it lt

- itilvinti. Nt-st, it is thiis-rtt Hut thcirt iniv hu Ii i-I ptrhlui it ills ii IT inil ITO

ftc. t itt ft'ilt,)t tin Ilit- st Irurgth ott [lit, rt-lusIion tl.
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Thermoluminescence in Calcium Fluoride Dosimeters

St-o.N.'\\*..l Si ki(I c Al ttv, CI \ I I RV\ (II OAK

* -The imr of the prolct i' to uIlIOutida llhuphi l pro- diclcot f itclaxation, iptitallhwortion and high
V.ces,,eu involvedi in thu thcrmnolUrine'(unt (TIt t(i'mpi'ratUIC tLit'n( h-ing tici'trncnt'.. Pi'ogic-'1w, 1,( hi

dJosiniutur, CuurrLuntl\v Ll ud in the Navx' raidiation made in klt'ntif\'ing iditiional iflipmritic %\hi( Iilu

monitoring programn. Thi inx'olve iduLnifving thu fLsnpcut bud IW l( thu 111U ['pLiurht whid h1J maxtun111 t1

defect center,, ruquirud tor the TI, otlsurvud in both the he ussucnt iai and in iduit if xing th hi rapping) and
Cuurruntlv' Utili~tud tiosimuitur mnaturiails that is, recombination unrii in onic oit ill( lurt(Ia.k uiMIlCl

CaF-,:Mn and in rulTuM(~ d mturial, 1_1 h as, CaF, dopuCd int.ustigation.
with rare earth,,. E~xperimental wuthniquusC' usud in( IlKd

Merchant Vessel Source Levels

I ).tkN'Av \l St A Syt I1 1 C(itl\I

Thu aouxtit imanat ions of trainating inurt iant vuscl, sourtu luxuls of1 nuLimi]oti- -h-.1'0oa? 001\to
turnd to dugrduI ntiulhrrwrinc wa.rtaru taipahilitius hx lint tiding i digital -ignajl 'rotus-ing tat ilitV, p'lc- twIo
mnaski ng thu p rsutni c tit a t argo or hx' ii king a rusua rt) h xissa il I ng dix tI 'pttl
target.- Thus. thu amnount oft radiatut tt'dJo1ti - oi To daitu, the fuail'ilit\ oft th muthologs' ha- ~rn
anti thu ,ignaturc ot tINs noisu is ot i. irrunt Navx' in- provu n With thut obtalining of1 the f1irt tild ma! II d-i

-turcst. alibratud nrrow-hand sotirtu lt'xt' ot1 al ruprt-n-
Thu I'hx ic I)parf mnt is ungagttId in a mustJ ia-U- tativ ixu mrthant %Cusul

nient progran for tlhe gathering oft the narrow,-band

Scattering of Crossed Ultrasonic Beams by Turbulence

S \-l N A%.\ RIst \k( it I.. \I( lll

Naval Risuairt i ILihoratorx' tAM.t 1 ftinting an in- been btiilt and tu-tutl. Vhix Mxll clnxu( Hth tiin-l1Citii-a

x-ustigafion kif the nonline'ar interitti'n antl si atturing t'mitting \crv i'l ian 11111 tahlpil-'- (It ii Ot1i-t
of (ro'-t

1
,tilt 110111n 11,111 huam l'I' rhiliunt tflow in u'nurgV vital1 it) thu -iii L t (u1o thu( plixjC I fit' 1141iinhiiix:

watur. Ut l tii s ttiring mi'isuLriunts hI'( been vxstc'ni ti'n'iting oft a 20 1 I.P. iet pumip intI pluni]hiil
atluC ti sing ion fin UOI in IV [ U dft n it tius t i t-i r ithC i ' IIII t 1 i riUlx ftilr a-suil . A mide %ct'

1  ii n ti t Ihi
.e hi t iirhulcit fHOWu f id. Ni%\ w i11C IOUs anu csavuscill ixpurimu1nt 1l.i hueen htki it anti i h'd iii Itl Mldlk'n1

heu tiiul intl dig4itil -ignd xiagn IihilIiius will N' Iat, A-8 ti'r -tuRt Ci I xaliit'll. \NI'i-iirumiiit- bit lit, j
uim-dlto ,Ixtrii t illf'rmltio'n aI','uit i' l o f(,t i. C tit- oft puibli(iation tlill\ should bei mnath'1 11x ill) hit.

-~~ rintlvai ''rtl'hc 8-fIt liong\ 2-ft wiil( ahiluItY1Iio1 slfrili Fli 'r''ii't I11 lIi- c'n 11M,''i roil]1 NH \id
fult-' Ii'i'ben i11)g(i 1 111ii11 fo1 sn;'''rtfing ingt'n iti' lici Nax il .- ~atii'm I IldriliI' to, iit\ t''r

t in- c i. t'rai ai on r i t Ii fr' triii'i x ina i 1tii hIxi i o mnc'nii t int faI r 1,i ti ilit1x11 '.
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Ultrasonic Particle Detection in Fluid Systems

Thi iI'.tn' if t ningt art'jo 111 1, iru lt I c lu t o in -iiiittn'.hIi nI t' Cf litl ii 'i/tIJ ni Iiiigh t kinLLC \i 'I)I]It

ind lx',iter Thu 0Ihj~kI\ 1x 111 art' C.11i1t t'ar iv arning it (11iantitalix'uv. It I'. anltI(Itiptd hitiugh I Iht' pI)Itpt'i t
w'llr of inlini t birtakitiwn1 in) fl\xirtilit ili pIr-iilntai1 LIt'ign tllal thi'. itmlii lition int l ki i

Laser Damage Effects

Srj ol\'I N.\\.\l -I'C i \B l\lN

T he ic'.tmt hi m inr 1 'tratt'd a kixtil hiliitgiaphiv on ItigWxiR11il.hlt'". atith0ti1., t(t . lHt' tCi\ x I dt a' tn-ill-
th tiltrai-1 toijII itt i,1'.i' tCt t' inhtO d t0IILC tiulptir l tdint (tin 111C6,1 jIIi 'tI in i' lidto hiC ilt tiritt

hat Ii 'udi h ,I.i'hitin a' toti ill(-l tota~'' it via 11n gl g'.

Stressed-Induced Magnetization

I1 hi- Ak.i a tt- it '(tif 10I 82- 1083 Nas '.ptn t at -Xi E a', m agnet n ti it tdtili ug a ndl '.ud v'i g ap liia lt in lit

Vi 'ih ng Rt''.tarid Ft-i It i r'lfI.ii ng ist-a ri Il tin t ht notn- tin i I. t i - cI t I IH - Il 1 tii [x' d C hitr i fat il'.

Study of Defects in III-V Semiconductors
R I - ~,I N tiN, U~I(I I 5s01' . 'itt N\ I N. Sil illi

SkiiwL N \i,\m R I I-I .\( I I lI ik.Nv. I il\k)

44

sinit illllt Iir' ixtl If \ig i ii i tinl inu i,\ at il tint ifIhk IN m \ii t. T ixt I itil

Kvkw NI- I,\i \Nn in a Opti m1 1w ) NIs )

* l~~~~Wix li ii nl tir it hul'.i al R Itm it [i I mito i N C it) CI'.II'tIi -I'liililt' hut I ICT %\Iii SkntilI li ti 11ll Ui' m ilt

tit-dc do in ntlt 1 LI IN V(Lkll llt,11011 (T Llw ( c~vTnk~ttok~~d p lI'oaik18mi k

... . . . . . %.tt rItI (t I(k11itI RII' IIk 011 I WCCV C1.. . . . ~ .' 4 . ~ - - -.1 Ot I I* I lt(C-I.111,11U M 1,1I
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The Determination of Individual Colors and Magnitudesj
of Eclipsing Binary Systems 0

NPFA [itg HR: MIi'~sf fltIA I C ROMi R 1 %. C\\ ft I I

Al tsi x: l'gollssol CR,\ IA. I). U I it. t 1
SI'ONst)R Tii~ NIFN S(, I M(i AR PROC(RANt

Biar Sarsvtens(tostars gravitationally bound U. S. Naval Ac ddemV sixlcin-indi h Ic,Iso. oullfitted
to eac'h other) I have long held a positlion ot imiport a nc w ith a phot clec ti n phoit ometecr and tiler sci Tbhe
to astronomers, since their pronounced interact ions prelim-inarv dala so obtained was I hcnrid ~d ItnWr
reveal much about the coimponent stars' nature and rel. f or interstellar blsorptin instrUMVenl ii d11isn-
f unctioning. This stulds determined the (olor and cracs, etc. so is to contormn to a staindard svslcili (I1

magnitudeI Of individul st;ars, of such sII st( ins, which coln s. An il\sis wa s then nmadc to orreclate, the \I II

will in turn give intormiat ion concring thet stars' sUr- (it linary sv stern observe.d with its posit ion oIn Iii'

face tem-rperat tre, lumninosity, and position oin its cx olutionar tixIrack.
evoluct ionary patlh. Observaitions tx rc mnade. with the

Pro peller Cavitation Noise Study
RI ' l ARt 111 R<: MItISI 11PMIA I\ C DI) \ I N. Di \o\

SPON5MR Ti Nt NI S I tt01 Ag Itt

To gain an cninestantling of ambient noise in the peller dom11inated. Digital signal proc essig tdhnitquc

L ans t 0cid V, t het cha ra ( t cr is t it(s of Inc r ha ant v csse aln wt h tI h e hc i c rnt ( t L in(t li on %--e ict a pp lcd 1 i c hit
acuiist it spetIra intlst be det erm inedl. The maijor galthered dait a to1 clirni i te pi robci tins Sli as pi olipaga -

ouicrc ot acoustic intensity emanating troin a mecr- ticin de lay intl shallowv c itcr 0c , 'Ict lc c uilicencn
chant vessel is thc propellc r noise. Datai was galthc.red lunti dtisI~dl~ in c iL\ct tled I stilts clinin rg the

tron a staticinarx cavt ating vessel to dtlermine docminant 0URiit (tmuIt Ii 11it S Css Cl 510 Ll S C~

cxac tlv how much- (it the tai-ti( Id spc t ra wvas pro-

Optical Excitation of Trapping States P
in Fe Doped INP

A:\ lsiI\: 11Rit I ssi<Romt R\I N. Si n Ii'm

)pI \,:i Tf,,iti ) ISt it )I.\I [),, i RAm

The knowcledlge that dletc I staites itleu( I thuc pcirtornianc l tatioli. [best' paltit ULUa s1.1111J kiii M'Illli d I'\
aind speed cit scmniccntLt 101rs is well know\n. l)eii I alit Naval Recait i liiosNRI in c 111011 loll ivilli
trapping status are tategori/et ii orlding to iciti c\ 'liig t 1c,111, Ilo~nI illk 111inlis \l'It 1 I I

homle or uluc Iron trp.cnurgv in thf ii nIcicl lic in ii hit ntll iiid It- tij11)Itil iv tl ti , 1 hto lp

rFoss-sec lions. [Flie leip lctcillriiiscil 'pco't ic011W esplili i\)I'ililllilil rcsldt oitiiid A. pi ll

DNIVS) lthniqc~u Ihi is hiscll10 tIoi lctil piilsiiig 111,1 otiuld be iullc I" k 1 3 1" 1. 21I ,u i i-ill

hci nnes inc ri'liiiig l otitill'i pukil i~tc i dlsll. Ihic tvir, lindc I, hits in tlilu \ 1,1 24( ill Hitii Ii.tI( of

iniliriltirc IlLc aIcrig , incigs% oiutput i!t 11:1 Il) nwinl t ii I In Tilodt I t '807t v I I l Ij I , Iii ilii I

rtl\Cscar qul I " Ow iucnlii l l lilldjrI I lit IIM tx 11ili iniclu l I ItII(: 1 lmt iii lii h 1i I\ ll -*
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A Course in Modern Physics Presented on the Terak
Microcomputer

R IsI AR( I It R: PIwO I ssmsi Bli [ .(g\t(t I H-~ AN. ). GA 1,, 111i

Sit NIt)N: INS Ilt * I [ONAl I VI )IA\I-N I PROt I ANTI

An ent ine otrse in Modern Physics is being Ten compult~ter genCrated graphih presenitations
*developetd so that it (an pet tv miuch stand alone (in ot sonic of the (onepts (It Modernphs

the Terak Micro~ompu)Lter. The . oursU is divitded into which (an bit enhanced byv omp11uter 91r11ph1 i
*six segmients, antd the instructional miedia being and stUdent interat tions.

preparetd incLutk: Li. A traditional text in Modern IPhv~i s will also
Fot t ity halt-hour classroom type video he Used in the course.
tapes, covering the concepts studied in Motdern Once the course is t ullV dUVelopetid, it is planned
Physics. The Terak s neun can be usett to that one instrtIt tor can manage tour to six sections t
show the tapes, and the tomp1uter will control SP3O I, Modern Physics, incluting personal extra in-
the tapes, as thty are- being Used. struICtion it it is reqtired.

Sb. Twelve compu ter-gencratett and managetd
problem sets, (two tor each segment).

1$183
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Independent Research

- . Soliton Dynamics By A Convergent Iteration Scheme

A (I +, I )-cltvn~iOnal i I mod l it h itt ii tIit t rt- nt si nc- J I ~ i l 111,It L;I,1

gordotn fields I OiUplc bv .i purtUrhing tri %%a (oin- itt lation -ti lii tor otht 1t, k

* ~siclrucj. Bes.ides the u sal~ine-(iordon soli~ons, w~hich For a txpi, 11 Iricraion 1t h i t\At- 'Idil kii'

aso Okur in thu IhsUnct of coupling. the C\istUncU (It an11d nC : 11U 11t %,J d it 11 tvii UIL'tI~ it 1 h(uIi
-a diagonal' solu1tion Using the inpli it tuinc tion tuct1 hn I (I i tlt% eloped I ii t I(im , t I 1r I

theoremn for Bianach Ipcu ttLur proiw( ting ouLt the ot -oliton ;irolurrr bcvintl fi modt I wn~ridit
translation Mode IatnvShil method) tsa

Quantum Fields in a 'Lorentz Basis'
Ri st-.\t t it,: A ss i NN i tlt\, t1 -,mt A( t ttt W . i ii i%,\

A basis in thu representation spate (it the irruduciblu rulating thesu two ha-u. thu~t iian-orination pirorur

unitary reprusuntation. tit the homogu-nuous Lorunti tit" Undur- lairunt/ tran..t rnition,. T, ( intd P t
group ("Lorunt, basis )and its relations to the corn- givun. Thu orrt-ct 'pin-tatic relation, at tOitnd .-

monk' Used represuntation of thu( inhomnogunuoUs trom a.nti- co.n1n1ttoi.1t,01 th iuli t impo11ntt
Lorentz group are c\p],iinutl. Quantumi tiulds Of ans' The rulation butwuucn to- and (ontravariant tield iii-

spin are expandedl in turri. (it th li spinor) c tticiunt, ponunt, viucds a Dif. aculuIdt ionfltor an% rpin.

'Uf
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Research Course Projects 1
.0

Computer Voice Analysis
Ri't.Il 11< lf'ff~A I C, I l\1t f 1 1). Bouf 111

~All i it' ,,: iU 1f 'i N SAH i A. Fi iFl,

It tIrHtt- C Of tbt- prtpt-Ct t ~-to dCTlt-ktd-lttfl a tompf D~igital anaflv-i- .I a'- pt-rftrlt-I (tin fHIt tlAtkt I 1 'i

* kx--~~~ft-for analv-i- oft iht- hUnian ktiitt. Thlt')C -.pttii ktnkt'l -Intik to find a ni-an- of athW hiing tonftintitti

o bjt ik%-c ctIt-cuIto tfindLI and( I- thUCaat1,tCt-rI-. it- t h at phonC-M- r-ignif ion. Both it-c ind I rtqut-n%

* ailm% both %%ord rt-ttgnition and IpcAetr idtnt if ita- Rtl-prt---taion Wt-rc t-\11ortd. A -LKUttt-fl rCaltimtIL
hion. It Wva' plannt-d to Lil- the- Aton-f ii- Laboratorv tc hiniqu- twal dIL'% dltd, ba-Cd onl I logaithmic11
IiD)P8 I II'tputt and an SC-C I -pt-vt h -vntlt--ii-r. ai- (11a of ( tat IVphont-nit 1in ft-T(Jut-nt V 11a1t>C
tvt-iI a, thlt, Nava l At. atlt-il Tiit Sharing fat ilitv.

A Multi-Channel Astronomical Photometer
R I t 1-'f 1\R %1t11f \Iftl i I[\ I C Ki If I D. C .[K

Ali i-fI 1: III,( iff--i (l" l [.\\ !). (G I I- Hi

It IS a Itdigt'01 ti o ii ' V t- ~t o do I'llofonltric opt-ralt iOn. B\ t htit (' t1 tilt' -IICt-tJ Ira! 1 i t-gtt t 1t U

-I tlit- oft a -tai in -- v-ral -pctIrail band. ob-.trvt-t, t- titttt for tain fOtn prov6itl-iantdl [-B1-

-initili ant-oiilv rat htr than -.t-tIctntiall% -o a- to V, 13-V-N. or V-Rd-IlgnIftLitit It-a-urLt-tf. TI
t-liminate anm thang- in ft- afno-.phcu and oft-cr t10titt Jf art- Sip01tiu .. t oUpl to I1al Iit/L'J

Ituing condition- from afft-tting tht- ru-tilt--. To at - parablolic, light pipt- A profoivpt- in-f rtinwt- ha-- Nttn
(onpli~h fbi-, a dcit or ha hi-un tlt-signuti to fif info (0tto-f rtit ft-ti a ontict prtliminarv Imc-a-urt-mt-nf-, haktL
ft- tota plan- ofit- c. S. Naval At atit-niv \Itint- V-t acit- '-ugg--in a ft-t mo~tifit in- that1 -ho0111

* ~~i-itronornit !. pttI rgrp to provitit Iirt-c-t iintl [It' Imath- bt-f01t prot t-tling fnrftir.

Design of an On-Board Computer System for the
Iris Experiment

I' -I \ItI t . Iti~iti\I \ I - \ c\ I_ '\ Ill
~\f\ -fLi:-\-ht \ lN' K FlA Com- 1V 1tff

Ill, ~ ~ ~ ~ ~ 8 piwt0,,pionc nII)'110 lC1.dil ~J1U(~~d~H'\1 1'tIlIlUL\1 1



Structural Analysis of the Tris Payload
Rtt .*\K(i I: MItsttN.\ 2 C Ct t'-. I~ - lI W, .1\ 0

* 'E~~~hi,. Ipr'ttiut wa,,t pt-ifotr'riit it, trpftttt of thu( L' Q, thrin' pla..tiC i\'intlttvi ku~ trtt d\ a .r1111 t[l li' -

.. ufl upriiunt, "FRIS 'Irappud Ion. Ii Spai 0r. It, iiOVtViRv that it' IRIS ma i%Iii. !I 11-1 !tI rTIl

* tth~~o ji-itiiu %va'. to perfornm a i t irtcr-a..'.i.tcd ..truuI- o( th l' ' '. ni Bi' i' un~d Of fit( ,' r''-tt'r lilt lld
tUral analyvsr'. of a potrtionrl 111 Ch pI'hI Vtad ,U'.rng thu had htr T I.it..i ldC Ioti'll'I hhi' -HI -timIIIodiht''
GIFTS (Graphit'.-otriuntud lnt'I-rIktwoC Finiti-ulomnt nut't'...arv il fill thu ,0I11 dM1tvut 1(ia .m1ri',r wo It %i IF Lll

* ~TinlIL' Sharing, ,v,,tum on Naval A(iiiiv Time Shiar- fling propcrlv. A It-... ophirliti,! liind ,nl' -r.Ilit'

* . g. vanni-tfr'lid wa.., thinirir rooIIIId Ill that vI In.tr'L~tr i

* Follotwing the dkoiv i' oflfv'aru orrors in an plan.. tOLld pvIou't-l.
e arlier effort Using GIFTS vor'.itrn 5.0oc. thu Xon[1.ting Thu ('tIMijriiting ( unitir I, at ttrripting_ Ito -out'll(
(itir impleuntod GIFTS i'ur,.ion 5.07, an inproved prohll'rn.. a..'.r i IrtudC wit1 IFTIlS 7 07. an ni a- in .

i'orson of thu ..i'.fur. Ihm.. vur-Iion was pro11Lntirnd thlt iioduIlo. IrU runnlring propur'l\' ilitlm( ii'i.i l
uip anti running u irk In i' ,cmurtu'.tu Attumf t'ng to montinuo(' It i-. hopid that ic'111 in 1' 11n Ili' I ow-
rn1OdICI i( 'RIS i inrrr..t rli rd J i ul ~ l( ki -fi ll di plouk i f it unil of tloc -.itrrirrit

Magnitudes and Colors of Galaxies at High Redshift

11 fit ( tl It'. puttit isa. t) Lii l d a 0 11 itnui '0r V~ p dr'trihititn, thil '. yr twtiton I O ILCI i i It
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Publications

ALBERT, C. Elise, Assistant Professor, co-author, bient tluid) on target shape, in ordcr to illustrate thi.
"Some Properties of the Centers of cD Galaxies," approach, presenting the vigentrequltncv spectra in the
Publications of the Astronomical Societi of the form ot "level schemes" as in atomic spectroscopy,
Pacific, 94 (December 1982), 887-800. and hereby introducing the concept ot "aoustic ,spe -

troscopy."
Large-scale images ot the cores of supergiant galaxies,
obtained with the Yerkes Observatory 1 meter f 19
telescope, have been compared with those of CORRELL., Francis D., Assistant l'rotessor, co-author.
associated giant galaxies in terms of apparent central "The 'He(, ap)n Reaction at 12 and 17 MeV,-
surface brightness and the frequency of close compan- Nuclear Phusics, A307 (1983), 205-224.
ions. These observations are of interest for constrain-
ing models for the origin and evolution of cD galaxies. The cross section and analyzing powers A,. A_.. and

A,, for the reaction 4He((" (,p)n are studied with
kinematically complete measurements at incident

ALBERT, C. Elise, Assistant Professor, co-author, energies of 12 and 17 MeV. Spectral teature, due to .
"On the Distribution of Interstellar Gas in the Galactic final-state interactions and quasitree scattering are
Halo," The Astrophysical lournal, 263 (December 15, measured. A three-body model of the Faddeev type
1982), 690-695. gives a satisfactory tit to the cross-section and A,

New and existing observations of 21-cm emission lines data, but it fails to fit adequately the tensor analyzing-
New ad exdisting, observations o 21-m eomisio- power data. The tensor analyzing powers in the
toward 10 distant, high-latitude OB stars are com- breakup process should be sensitive to the input two-
bined with existing observations of interstellar L, ab- body force, and that sensitivity seems to be somewhat
sorption lines, in order to determine the ratio, N,./N,,, t ],rsoane" greater near the three-bodv I +  resonance, k,4,,
of the two different column densities of HI. This ratio,
which is related to the fraction of the cool, neutral gas
in the halo that lies beyond each star, decreases CORRELL, Francis D., Assistant Professor, co-author,
smoothly to about unity with increasing distance from "Special Features of the Alpha-Induced Deuteron
the galactic plane. The column density of neutral gas Breakup," IEEE Transactions on Nuclear Science,
beyond about 1 kiloparsec can be as much as one- NS-30(1983), 1146-1148.
third of the total above the plane, but only relatively
small amounts of such gas lie more than 2 kilparsecs The alpha-induced deuteron breakup reactions have

from the plane. The distances to, and the possible been of interest since the nucleon-induced deuteron

birthplaces of, these population I stars in the halo are breakup problem was addressed with tractable and

discussed. predictive models based on the Faddeev tormalism and
with appropriate nucleon-nucleon forces. This paper
discusses a few special features ot the alpha-indu'd -

BRILL, Donald W., Professor, co-author, "Acoustic deuteron breakup reactions. Specifically, pointed out
Spectroscopy," Journal of Acoustical Societae oiAmerica, (September 1982), 1067-1069. are the importance of the n-p tensor force in the "',"

predictions of the three-body model that fit the tensor

An acoustic target may be characterized by the fre- analyzing powers better and' the con(omitant
quency spectrum of its eigenvibrations as to size, deterioration of the fit to the vector analyzing power
shape, and composition. Resonance effects corres- caused by the inclusion ot the tensor force. It is sug-
ponding to acoustic excitation of the eigenvibrations, gested that there exists evidence for the 'SO n-p in-
which are contained in the backscattered echoes from teraction, which isospin forbidden, in both the cross
the target, can be used for target identification pur- section and spin observables data. Finally, (crt,ain
poses. We here study the dependence of the resonance characteristics of the p-it quasifree-scattering and n-,k
spectra ot fluid targets in vacuo (or in a tenuous am- final-state-interaction processes are discussed.

188

%

[. + , '. ' '% . ". - ".+.+ ° '.•- +". +"• -'-' '. '--'-.' . -. .+ . +' +,% .''.LV " . '. ". ,.,." ' +W.. 2 .%- "+ - ".+.



S....

Q% 
.

CORRELL. Francis D. Assistant Professor, co-author. Mach Number," low mi ,of the A ,t.t Sal , ,, ...
"Elastic Scattering of Polarized Tritons from A = America. 72 (August 1082), 532-540.
26-28 Nuclei at 17 MeV,' Phi.tsical Reziw., C26 penn(1982), 39-378. CTavity tone peta have been investigated as a funk- .--

tion of wind speed in a low noise wind tunnel, at

Differential cross sections and analyzing powers for Mlach numbers below 0.2. The cavity, a kylindrical
elastic scattering ot 17-MeV polarized tritons from closed pipe with a rectangular slot tor a mouth open-
"Mg, IAl, and 21Si were measured in the angular ing, was lush mounted in the side ot a tlat plate.,
range 20 to 160 . Significant target dependence of the 30-in, downstream ot the leading edge. Both laminar

analyzing power was observed, and reaction and (tripped) turbulent boundary laVer luctuations,

mechanisms other than shape-elastic scattering appear acoustic background noise, sheartone feedback (ou-

to contribute at large scattering angles. An optical- pling, and cavity resonant feedback coupling are

model analysis ot these data was carried out to deter- quantitatively sorted out on the basis ot theoretical

mine potential parameters that tit both observables models. A theory ot laminar pipetone.. complement-
simultaneously. The central potentials are reasonably ing an earlier model ot turbulent pipetones, is used as
well defined by the data, but strong absorption limits a basis for explaining sheartone pipetone interaction.

the ability to determine reliably the parameters of the An empirical correction curve is introduced to take in-

spin-orbit potential; at the present low triton energy, to account the slowing ot wave speed in thick shear

the scattering appears to be sensitive predominantly to layers.

the spin-orbit strength in the outer surface region of
the nucleus. ELDER, Samuel A., Professor, and Bruce IOHNSON,

Professor (Naval Systems Engineering), "Towed-Model '-'

CORRELL, Francis D., Assistant Professor, co-author, Apparatus for Investigating Underwater Cavity

"The Interaction of Polarized Tritons with 'IS," Tones" lournal of the Acoustical Socihtlt of America,.
' ~72 (April 1983), S56. -

Nuclear Physics, A388 (1982), 542-562. 7 i )

Cross sections and analyzing powers have been The problem of steady tones generated by flow over a
rectangular cavity in a flat plate with a sharp leading

Imeasured for the elastic and inelastic scattering ofdehsbe tdidpeiul naiuiiiga-trion fom"Salngwih te SQ ()"precton edge has been studied previously in air, utilizing atritons from 'IS, along with the '2 S~t, al''p reaction low-noise wind tunnel. Three tone mechanisms

data, using the 17 MeV polarized triton beam l w. e c
already identified are cavity resonance feedback, edge-available at the Los Alamos National Laboratory. An focoedak n aiytrblnersoste-'-

optical model analysis of the elastic scattering data has f bcu sresonance effect being predominant in air. To isolate_,-
yielded a spin-orbit potential with an unconventional esoance effects bengpredoiat in aro ioae "k,

edge-force effects, new Studies are, being done uinder-geometry. The inelastic analyzing powers have shown
requirement for including the deformation of the water where cavity resonance is less pronounced. The

spin-orbit potential in the coupling potential form fac- towed model system was chosen over the continuous
tor. Twater tunnel, on account o large background noise

.The (t, reaction data have been analyzed using associated with the latter. Fiberglass model is
the zero-range DWBA. Certain features of this reac-

tiondat whch ouldnotbe escibedby he WBA fabricated into thin fairwater structure designed tortion data which could not be described by the DWBA go oigsaiiv huhpsesn lglcn '

are well predicted when the analysis is extended to in- s T p s l o" vex curvature, the ertical tairwater approximates, a """
clude explicitly the inelastic couplings and two-step vex curate, the verticaltawat y rimtea-
processes through a CCBA calculation, flat plate with 9 angle ot attack. Cavity instrumenta-

tion includes fixed hydrophone for sound detertion
and motor-driven hot film probe tor velocity profile

ELDER. Samuel A., Professor, co-author, surveys. Preliminary results are compared with
"Mechanisms of Flow-Excited Cavity Tones at Low similarity predictions trom air data.

5'. .
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FONTANELLA, John J., Associate Professor, and rare earths, yttrium and lanthanum. A single relaxa-
Mary C. WINTERSGILL, Assistant Professor, "Corn- tion is found for rare earths larger than gadolinium.
puter Modelling of Simple Point Defects in Rare-earth That relaxation is tentatively assigned to iumps ot a
Doped Alkaline Earth Fluorides," Journal of Physics nearest neighbor interstitial fluorinte charge tompen-

C: Solid State Physics. 15 (1982), 3441-3453. sator between equivalent sites. However, the activa-

The results of a package of FORTRAN computer pro- tion enthalpy depends strongly upon the nature ot the I
rare earth in contrast to the alkaline earth fluoride,.

grams for modelling defects in ionic crystals and for For rare earths smaller than gadolinium, the diek'-
fitting experimental data are described. The fundamen- tric spectrum is quite complex with up to eight relaxa-

tal concept of the defect simulation is similar to tions being observed. The relaxations are attributed to
HADES except that the minimization procedure is dif- both simple sites and clusters on the basis ol the
ferent since the package is designed to run on small dependence of peak heights on the dopant concentra-
computers. As an example of the use of this package, tion. The spectra showed marked differences trom

the relative stabilities of NN and NNN complexes for those observed in the alkaline earth fluorides.

various rare earths, lanthanum and yttrium are con- th lu

sidered. First, the data-filling routine was used to
analyze relaxation data for NN and NNN complexes FONTANELLA. John ]., Associate Professor, and
in rare-earth-doped strontium fluoride. The ex- Mary C. WINTERSGILL, Assistant Professor. "Elec-
perimental results for strontium fluoride were then trical Properties of the Fast Ion Conductor Lanthanum
used in conjunction with the defect-simulation pro- Dluoride," Journal of Physics C: Solid State Phsi,c
gram to determine potentials for all of the rare earths, 15 (1982), 7215-7228.

p' yttrium and lanthanum. Those rare-earth potentials
were then used in the simulation of calcium fluoride Audio-frequency complex impedance measurements

and show that the NNN complex should not be obser- have been performed on pure and alkaline earth
vable except for possibly the smallest rare earths. This doped lanthanum trifluoride at zero pressure over the

implies that the B site of Wright and co-workers or temperature range 5.5-310K and at pressures up to 0.3
the RII relaxation requires another explanation. Also, GPa in the vicinity of room temperature. Studies have

the potentials were used in the simulation of barium been made both parallel and perpendicular to the op- :2,

fluoride, showing that the NN complex should be tical axis. The real part of the dielectric constant is

observable only for the largest rare earths or Ian- found to be given by a C = 12.6 and t 14.4 and
thanum. Next, the enthalpy for NN-NN reorientation both components increase slightly with temperature.
via the interstitialcy mechanism was calculated for Also, for the calcium-doped material, four relaxa-
rare earths in calcium and strontium fluoride. In tions have been observed. The activation enthalpv for

general, the calculated reorientation enthalpies are the principal relaxation is close to that for the motion
larger than the experimental values. However, the of free vacancies and thus is attributable to the
variation of the enthalpy with the size of the rare reorientation of a bound vacancy. In addition, the
earth is in reasonable agreement with experiment. anisotropy ratio for the relaxation is found to be A A
Finally, the variation of the calculated enthalpy with 1.8, which is opposite to the anisotropy observed -,

pressure is found to be in excellent agreement with ex- for DC conductivity. An explanation ot the
periment. anisotropy ratio is discussed. The remaining relaxa- %

tions are tentatively attributed to other jumps ot
bound vacancies.

FONTANELLA, John I., Associate Professor, and Finally, the pressure-dependent conductivity has
Mary C. WINTERSGILL, Assistant Professor. "Dielec- been measured in the association region, yielding an
tric Spectroscopy in Rare Earth Doped Lead Fluoride," activation volume of about 2.4 cm mol. The value
Solid State Chemistry, 1982, Eds. R. Metelaar, parallel to the optical axis is slightly larger than that %
H.J.M. Heijligers and J. Schoonman, Amsterdam: "-ElsH.M eviSierandific bshonmaC . Amsterdam:perpendicular to the optical axis,. In addition, the ther-

mal expansion coefficient ot the activation volume i,

Audio frequency complex impedance measurements found to be negative. The value ot 2.4 ci' tool' i% in-
have been performed over the temperature range terpreted to be the activation volume tor the motion
5.5-380K for lead fluoride doped with nine difterent ot vacancies.
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FONTANELLA, John I., Associate Professor, and for sodium motion are consistent with an intrahelical
Mary C. WINTERSGILL, Assistant Professor, "The jumping process.
Effect of Pressure on the Ionic Conductivity in PEO-

S"LiC10," 1982 Annual Report of the Conference on MORGAN, Bruce H., Associate Professor, "Polariza-
"" Electrical Insulation and Dielectric Phenomena, New tion Effects with Pendulums," The Ph vsic, Teacher, 20 -.

- York: IEEE Publishing, pp. 134-139. (November 1982), 541-542.

Audio frequency complex impedance measurements This note describes a lecture demonstration apparatus.." "
_

have been performed at zero pressure from 5.5380K which employs two pendulums attached to threads
,and at pressures up to 0.2 GPa at 320K for various which cross orthogonally over the stage ot anand apsrut02 at2overhead projector where they are bonded together
,samples of PEO-LiCl0. Four different regions are with a drop of glue. The other end of each string is
observed in the imaginary part of the dielectric con- attached to a light spring which is in turn attached to

" " stants including electrode effects, DC conductivity, atahd oalih.pin'hchi-ntunatahdt
sans iluing electodeief vects, i cndutt a fixed support. The purpose is to demonstrate effects
1and relaxations. An activation volume is calculated observed with polarized light, including circular and
from the effect of pressure on the DC conductivity, elliptical polarization, as traced on the viewing screen
The activation volume is in good agreement with the by the moving dot-like projection of the drop of glue.
predication of a dynamical diffusion model. Both the Many citations describing earlier ways of performing %
present results for lithium motion and previous work similar demonstrations are given. Z.6
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Presentations

I ALBERT, C. Elise, Assistant Professor, "Neutral In- ex-de) Complexed with Alkali Metal Salts,' 1083

terstellar Gas in the Lower Galactic Halo," American March Meeting ot the Am~rian Physical Sot miy, Los
Astronomical Society, Boston, Massachusetts, 10 Angeles, 21-25 March 1983.
January 1983.

FONTANELLA, John I., Assmociatc Protssor, Mary C.

ALBERT, C. Elise, Assistant Professor, "Neutral In- WINTERSGILL, Assistant Professor, and Peter 1.
terstellar Gv in the Galactic Halo," Washington WELCHER, Assistant Professor, "Computer Modelling
Neighborhood Astronomers' Meeting, College Park, of Activation Enthalpies in Strontium Fluoride," 1083
Maryland, 15 March 1983. March Meeting ot the American Physical Society. l.o,

Angeles, 21-25 March 1083.

BRILL, Donald W., Professor, co-author, "Sonar
Target-Identification by Mean of an Acoustic Spec- FONTANELLA, John I., Associate Protessor, and ,

troscopy Scheme," Oceans' 82 Conference and Exhibi- Mary C. WINTERSGILIL, Assistant Protessor. "Elec-
-_ tion, Washington, D.C., 21 September 1982. trical Relaxation in PEO Complexed with Calcium and

Barium Thiocyanate," 1983 March Meeting ot the
American Physical Society, Los Angek's, 21-25 March

ELDER, Samuel A., Professor, and Bruce JOHNSON, 1983
Professor (Naval Systems Engineering), "Towed-Model
Apparatus for Investigating Underwater Cavity
Tones," Meeting of the Acoustical Society of America, FONTANELLA, John I., Associate Professor, and
Cincinnati, Ohio, 12 May 1983. Mary C. WINTERSG1LL, Assistant Protessor, et al,

"Radiation Induced Electrical Relaxation in Rare Earth
Doped Calcium Fluoride," Radiation Eftects in

FONTANELLA, John J., Associate Professor, and Insulators-1983, Albuquerque, New Mexico, 30 May-3
Mary C. WINTERSGILL, Assistant Professor, co- June 1983.
authors, "Electrical Relaxation in Rare Doped Cubic
Lead Fluoride," Fourth Europhysical Topical Con-
ference on Lattice Defects in Ionic Crystals, Dublin, GRAHAM, Billie I., Protessor. "Applications of Solar
Ireland, 30 August-3 September 1982. Energy to Continuous Belt Dehydration," l)itributed

Solar Energy Collector Summary Conftrence, Alhu- -,,-: ~querque, New Mexico, 17 March 1083.",':"

FONTANELLA, John J., Associate Professor, and r N ech
Mary C. WINTERSGILL, Assistant Professor, "The
Effect of Pressure on the Ionic Conductivity in PEO- TANKERSLEY, Lawrenc, L., AssotiatV Prot".,or, (0-
LiCl04," Conference on Electrical Insulation and author, "Third-Harmonic Conversion of XeF Laser
Bielectric Phenomena, Buck Hill Falls, Pennsylvania, Radiation," Winter '83 Topical Meeting on Exinwr
17-21 October 1982. Lasers, Lake Tahoe, Nevada, 10 January 183.

FONTANELLA, John J., Associate Professor, and WEIDEMANN, Achim W., A,,itant lPro .or., "A -"
Mary C. WINTERSGILL, Assistant Professor, "Elec- Convergent Iteration Scheme for Soliton Dynamics.'
trical Relaxation in PEO-complexed with Lithium and Meeting of the Divi,,ion ot Parti It',. and Fields,
Sodium Perchlorate," 1983 March Meeting of the American Physical Society, University ot Maryland,
American Physics Society, Los Angeles, 21-25 March College Park, Maryland. 28 (tober 1082.
1983.

WINTERSGII.I, Marv C., A,,,iqant Pioh'c-or, "Ion,,.-
FONTANELLA, John I., Associate Professor, and Implantation in Polymer,." Radiation Ettt'tt in

, Mary C. WINTERSGILL, Assistant Professor, "Effect Insulators-1983, Albuquvrquc. New %hv'iwo. 30 %lav-3
of Pressure on Electrical Conductivity in Poly(ethylene June 1983.
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DEPARTMENT OF

4Leadership and Law
COMMANDER JULIUS B. DELL, USN

CHAIRMAN

4

f embers of the Leadership and

Law Department conduct ap-
* 'fl plied research in support of in-

stitutional objectives. In the "
main, this research is directed ,:-

,','.]3. toward midshipmen professional development. It , ".
also supports program development and valida-
tion in areas such as the integration of women and

,.- officer career development.
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LEADERSHIP AND L.AW

% , Independent Research

Algorithmic Thinking for the Undergraduate
RESEARCHER: ASSOCIATE PROFESSOR PATRICK R. HARRISON

This research uses PASCAL structures to build both inherent complexity and complexity a, a tuntion
algorithms for structuring technical problems to pro- of the algorithm the student uses to structure it. By
duce more efficient learning. The initial research is reducing complexity in the later case, more elticient
aimed at the non-technical major. Complexity analysis learning can be promoted. The research has implica-
is used to evaluate these algorithms. The assumption tions for a variety of educational and engineering
is made that the complexity of a problem includes applications.

Improving Midshipman Academic Performance
RESEARCHER: ASSOCIATE PROFESSOR KAREL MONTOR, LIEUTENANT COMMANDERS, USN, CHARLES OLSEN,

J. E. SMITH; LIEUTENANTS, USN, JACK DALRYMPLE, WALTER EASTON, THOMAS HUTCHINSON, MICHAEL O'DONNELL,
ROBERT PRODOEHL, JOHN H. WATTERS; AND CAPTAIN EDMUND EATON, USMC.

Approximately 160 Fourth Classmen and 75 Third their QPR above 2.00 by 8 weeks or face discharge.
Classmen were selected to participate in a special pro- These 35 were given special counseling, and only five
gram to monitor their academic progress and involve had to go before the Board.
them in video and computer instruction along with of- Of the 114 midshipmen who appeared before the %
ficer counseling. Past expectations on these mid- January 1983 Academic Board and were put in to the
shipmen would have been that all would have gone to monitor program only 22 had to return to the Board
the Academic Board. As a result of this program, only in May 1983, for a percentage recall of 19%. Specific
15% of the plebes had to appear and 29% of the statistics are as follows: 1983 1 of 11 = 9%; 1984 3 of
youngsters. Of those that did not have to appear 51 = 6%; 1985 5 of 16 = 31%; and 1986 13 of 36 =

before the Academic Board, 35 were told to increase 19%.
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LEADERSHIP AND) LAW

Publications

MONTOR. Karel, "Measuring Whether Effective
.r 'JCommunications Exists Within an Organization by
C , Evaluation of the Indicators of Good and Bad Corn
4. munications as they Affect Mission Accomplishment

and Morale," The Commnicator, 7(Summer 1982), 3.

A flow-chart was presented to provide stand-alone
procedures for unit and organizational commanders to
determine whether effective communications exist in
either their existing organization and/or in the com-
mand that they take over.
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Presentations

MONTOR. Karel, Associate Professr, et al. "A MONTOR, Karel A, oitt lProtvc.or. 'Thought', on
Myopia Avoidance Effort, Ftourth Annual Conterence Leadership and Success," Annual Contercrntv ot the
of the Engineering in Mledicine and Biology Society. Chesapeake Regional A~sotiation tit StUdent C.OUnIVIk.
Philadelphia, 20 September 1982. Pasadena, Maryland, 19 April 1083.

MONTOR. Karel, Associate Professor, "Directions in
Social Science Research and Education within the
Defense Establishment." 50th Military Operations
Research Society Symposium. Annapolis, 10 March
1983.
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DEPARTMENT OF

Economics
PROFESSOR ROGER D. LITTLE .

CH A IR %I A N

uigthe last year the Economics 3
* ~~Department has pursued initiatives IU

*~ begun in the recent past to further
defense-related research. We are
investigating, with the help of the

Academic Dean's office and the Naval Academy
Alumni Association, the possibility of establishing
an institute for defense economics. Among the
purposes of the institute are fostering applied
research in defense economics by visiting teaching
and research faculty, hosting small workshops,
and sponsoring larger conferences. A concrete
step toward this last goal is a conference the Naval
Academy will co-sponsor in the fall of 2983 with
the office of the Assistant Secretary of Defense
(Manpower, Reserve Affairs, and Logistics) titled
"The All-Volunteer Force After a Decade: "

Retrospect and Prospect." This year we were for-
tunate to attract C. Duncan MacRae, an interna-
tionally known economist, whose specialties in-
dlude international trade and finance as well as ur-
ban economics.

Desirous of making the most of our proximity
to Washington, D. C., two faculty members spent

*the last year on leave of absence from the
Academy to serve in research/ policy-making posi-
tions in the federal government. Associate Pro-

* fessor Arthur Gibb worked at the Agency for In-
* ~ternational Development while Assistant Pro- *

fessor Thomas Zak was at the Federal Trade Coin-
mission.

Thes~e activities of Department faculty
members, together with eight publications, three

%sponsored research projects, and numerous 4

presentations during the last year. are evidence of
a high level of research activity which portends in-
creased scholarly activity in the years ahead.
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Sponsored Research

Conversion and Documentation of Annualized
Cost of Leaving Model

RESEARCHER: ASSOCIATE PROFESSOR WILLIAM R. BOWMAN
SPONSOR: NAVAL POSTGRADUATE SCHOOL AND DEFENSE MANPOWER DATA CENTER

The researchers worked with the Naval Postgraduate mation to update data for future use. Another task
School on a project sponsored by DMDC. Researchers was an evaluation of the accuracy of this model,
were to validate all input data for the "Annualized which has become the major retention model for the
Cost of Leaving" Model and provide necessary infor- U. S. Navy.

Microeconomics Via "CAVE"
RESEARCHERS: ASSOCIATE PROFESSOR RAE JEAN B. GOODMAN AND CAPTAIN E. P. McLYMAN, USMC

SPONSOR: OFFICE OF THE ACADEMIC DEAN

Five CAVE programs were developed on the following substitute for lectures: the second to supplement
topics: 1. Supply, Demand and Market Equilibrium, classroom instruction and for quizzing. The programs
2. Elasticity, 3. Supply and Demand Models, 4. Pro- also have been used during summer school sessions.
duction Costs, and 5. Production and Revenue. A study comparing users and non-users of the

Completion of the topics listed above brings the CAVE programs concludes there is enhanced learning
total number of CAVE programs to eleven. The for users of CAVE. The result of the study was
eleven programs were used in the Basic Economics presented at the 1983 Small College Computing Sym-
course by two instructors (4 sections) this past posium in Northfield, Minnesota, in March 1983.
academic year. One instructor used CAVE as a

J.

Socio-Economic Characteristics of Recruits and Potential
Recruits: Evidence from the National Longitudinal

Survey Youth Cohort 1979-1980
RESFARCHERS: PROFESSOR RO(GER D. LITTLE AND ASSOCIATE PROFESSOR 1. ERI FREIiIAND

SPONSOR: OFFI( E OF NAVAl. RESEARCH

The objective is to use the second wave of the Na- 2. Attempting to develop statistical indicators of
tional Longitudinal Survey 1979 Youth Cohort to ex- the likelihood that an individual will serve, based on
amine the socioeconomic characteristics of military previous expressions of intention to serve.
recruits and potential recruits in comparison to their 3. Examining prior civilian labor market ex-
peers who have not joined the service and have ex- periences and schooling experiences ot those who
pressed little interest in doing so. The work involves: joined the service in 1980 to ascertain motives for

1. Identifying those too young to serve who have joining the military.
expressed intentions to serve and comparing their The research methodology involves a variety ot
socioeconomic characteristics with those who have ex- multivariatv statistical techniques. Work is in pro-
pressed no such intentions. gress. It will be completed by about 1 July 1083.
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ECON OM IC S

The Economics of Robotics in Aircraft
Maintenance and Repair

RESEAR. liER: PROFESSOR CIAiiR E. MORIs

SI'ONSO: DAVII) W. TA' I.O NAVAl Still' RESI ARC( ! AND DF\l CII'\lINI C1 N ItR, CARI)I.[1( K

This project, funded for the summer of 1982, was had to be appropriately suited to the nature ot the
directed toward developing a theoretical basis for study- problem. An eight-page report documented the type
ing the use of robotics in naval aircraft maintenance and ot analysis that could be used, the kind of data need-
repair. The study identified the scope ot repair tasks that ed, and the bibliography ot methodological sources.
might possibly be performed by robots, and then Ultimately, an on-going cost benefit study will pro-
developed the kind of economic tools that could be used vide some insights into the feasibility of adopting
to make rational judgments, based on sound analysis. robotic technology for this vital service acti it'.
The analytical economic tools that were suggested

.14.
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Independent Research

The Incumbency Reinforcement Theory of

Advertising and Profitability
RESEARCHER: INSTRUCTOR GERALD BERG

The theory of the effect of advertising on the ing to reinforce past experience to engender brand
economy is often based on the consumer's use of alter- loyalty. The theory is developed in some detail and
native information sources and the ability of advertis- tested empirically.

Economic Barriers to Lateral Entry: Phase II
RESEARCHER: ASSOCIATE PROFESSOR WILLIAM R. BOWMAN

The researcher worked as principal investigator from personnel in an all-volunteer force era. Econometric
September 1982 through January 1983 on a contract to models were developed for use in predicting retention
develop civilian opportunity wages for Navy enlisted rates for junior service personnel.

Industrial Transition of Displaced Workers
RESEARCHER: ASSOCIATE PROFESSOR WILLIAM R. BOWMAN

The researcher worked under contract to evaluate a evaluation questionnaire were devucloped under con-
job search program developed by investigations in tract to the Potomac Institute for Economic Research,
1981 for Crucible Steel Company. A proposal and December 1982 through January 1983.

Effect of the Tax Equity and Fiscal Responsibility Act
of 1982 on Savings and Loan Associations Tax Position

RESEARCHER: ASSOCIATE PROFESSOR RAE JEAN B. GOODMAN

The Tax Equity and Fiscal Responsibility Act of 1982 policy-mortgage interest tax credit -suggested by the
contained changes in the bad debt deduction for finan- President's Commission on Housing-is also inchded
cial institutions. This paper investigates the effects of in the research.

" the changes for savings and loan's tax and income The method of investigating is primarily simulation
position for 1983 and 1984, using projections of in- of the effects relative to the current tax system. The
come, deposits, and mortgages provided by the fundamental assumption made is that 1083 and 1984
Federal Home Loan Bank Board. An alternative are "normal" years. -4
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Application of Nonmarket Valuation to Forest Planning
in the White Mountains National Forest

RESEARCIER: AssOc.ATE PROFFSSOR F. REED JOHNSON

This research combines data on visitor travel to and optimal mix ot market and nonmarket outputs for the 2
within the White Mountains National Forest in New forest.
Hampshire with physical-facilities data, conflicting-use Data has been collected and edited. The bulk ot the
data, and natural features to estimate the value of out- research will be done during the summer and consists
door recreation. These values will be integrated into primarily of demand modelling and regression estima-
the existing forest planning process to determine the tion.

Application of Nonmarket Valuation toMarine Fishing in the Chesapeake Bay

RESEARCHER: ASSOCIATE PROFESSOR F. REED JOHNSON

This research involves merging data from the 1979 estimate the effects of water quality variations on the
National Marine Fisheries Service Survey of economic value of recreational fishing on the bay.
Chesapeake Bay sites with physical water-quality data These will be refined this summer in addition to
from the Environmental Protection Agency's testing a discrete choice model on this data.
Chesapeake Bay Project. The data will be used to

Interest on Bank Reserves
RESEARCHER: ASSOCIATE PROFESSOR A. ROYALL WHITAKER

Although interest on bank reserves has often been House Banking Subcommittee and Milton Friedman.
proposed, no one has ever noticed that it would lead This past year has been spent convincing others of the
to monetary growth. This project, begun in January theoretical soundness of the proposal, and devising
of 1981, is at the stage of interest by the Chairman of ancillary accounting techniques.
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Research Course Projects

Microeconomics and Reenlistment Behavior
RESEARCHER: MIDSHIPMAN 1/C HARRY P. DORMAN

ADVISER: PROFESSOR ROGER D. LITT.

-" This project entailed the study of microeconomic Wendell Waites, Commander Cummings Piatt, USN,
theory at the graduate level and the subsequent use of and Mr. Steve Cylke, the theory and operation ot the
this theory in practical problems dealing with cost- Navy's state-of-the-art computer model on enlistment
benefit analysis and the retention of Navy enlisted retention, Annualized Cost of Leaving (ACOI) was
personnel. Working under the supervision of Coin- addressed. One of the practical applications ot cost-
mander Lee Mairs, USN, Director of OP162, benefit analysis investigated through use of this model
Economic Analysis Branch of the Total Forces Infor- was the determination of the cost effectiveness of cer-
mation Systems Management Division, the project tain reenlistment bonuses as well as the appropriate
initially required the study of microeconomics at the levels of these bonuses for different ratings. The op-
level taught by Commander Mairs recently at the portunity to discuss and investigate these problems
Naval Postgraduate School. Using this as the basis for under the tutelage of the Navy practitioners in the
practical research under the supervision of Dr. field was both stimulating and productive.

".4" Air Pollution: Health Results and the Effects of Regulation
RESEARCHER: MIDSHIPMAN 1/C ARCHIBALD S. DUNN

ADVISER: ASSOCIATE PROFESSOR F. REED JOHNSON

There is in abundance of empirical evidence that in- The administration of an air quality program also
dicates that a relationship between air pollution and has several difficulties. A decision must be made on
health effects does in fact exist. The nature of the how any reduction in pollution levels will be achieved,
association, however, remains rather vague and is dif- and who will pay for it. While Congress favors direct
ficult to measure accurately in a direct manner. This regulation with pollution-abatement equipment, other
difficulty in turn creates many problems for the for- alternatives remain that may be more efficient.
nulation and administration of a proper air quality To make some evaluation of a program's merits, it
program. is necessary to estimate the value of the resulting

Since there is no reliable dose-response formula to benefits. This is particularly difficult for air quality
measure health reactions to specific concentrations of benefits, because the value of decreased probability of
pollutants, it is hard to estimate who should be pro- illness is a somewhat nebulous concept to place
tected, and what level of ambient air-pollution- monetary value upon. The method of risk analysis is a
reduction provides an adequate safety margin. Thus better tool for this estimation than either a willingness
policy must use current data on health reactions and a to pay or a human capital approach. Any method

% , cost-effective approach in establishing some air quality used will have some implicit restriction that does not
, ' standard. capture the full benefits ot a cleaner atmosphere.
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An Analysis of Banking Deregulation

RISI:AI(tI 111R: NIIISHII'MAN IC DwR ; I JlNkINS

AIw\sI'iR: VISITIN, AssI'5TAN I IPROI:SSOIN ROM KI PIl (X

This study begins with a history ot banking regula- The new law allowed banks to pay nioncv-market
tion. It includes problems arising from the absence of rates to depositors nationwide, beginning in mid- "

banks in colonial times, and from the First and Second December 1082. These new bank money-market aL-

Banks of the United States, the National Bank Acts ot counts have proven to he extremely popular. By mid-

1863 and 1864. and the Federal Reserve Act (it 1013. April nearly 5350 billion in deposits had gone into

. Next is a title-by-title explanation of the these new accounts. The money come, trom a variet"

Depository Institutions Deregulation and Monetary ot sources: increased new savings, (losing ot old low

Control Act of 1980, the most recent bank regulation interest accounts, and money-market mutual lund,.

act. Important provisions of this new law include the One effect ot this influx ot money has been a rapid in-

authorization of automatic transfer of funds, crease in the M-2 definition of the monev supply.

negotiable order of withdrawal (NOW) accounts, Another effect of the new accounts is the high cost ot

establishment of remote service units, and establish- consumer credit. It banks must pay market interest
ment of a universal level of reserve requirements for rates, they also must charge them. J.

depository institutions.

Taxpert: An Expert System
RESEARCHER: MII)SHIPMAN I 'C SCOTT MItI ER

ADVISER: VISITING PROFESSOR C. DuN( AN MAERAE"

This research studied the application of "expert Two other languages were examined for possible

systems" to taxation. It was hypothesized that one use. After deciding in favor of "LISP." a new program

could develop and operate an expert system incor- was adapted and brought up on NATS, which incor-

porating production rules and dealing with the Inter- porated as production rules various sections ot the in-

nal Revenue Code of 1954 (as amended through 1981) ternal revenue code. Numerous modifications were

on the Naval Academy Time-Sharing System (NATS). made to the set of rules incorporated in the program

Background research was conducted and a system, as new ones were introduced. The program functioned

,' "BEAST," written in BASIC, was modified and properly and was able to analyze the data submitted.

brought up on NATS. From this initial work, it was A continuation of this research could incorporate

determined that the BASIC language was not tailored modifications of the existing rules and or additional

as well for use with expert systems as certain other tax rules as necessitated by new tax laws or Internal .5.

languages. Revenue Service decisions. ,,
k.ip

*1.,.

.*°

.207

%,.,



ECONOM ICS

Military Manning Issues
RESEARCHER: MIDSHIPMAN 1 C DAVI) T. PEARSON

ADVISER: PROFESSOR ROGER D. LITTI F

United States military manpower policy is crucial to With this goal in mind, the all volunteer force (AXF)
- -' national security, not only because the most impor- and other manning policies are analvzed. It is con-

tant resource of any military organization is its peo- cluded that the AVF is the best way to provide for the
pie, but because conventional force strength is the key defense of the United States today. Trade-ofls between
to deterring conflict in the nuclear age. Determining secondary objectives will be present regardless ot what
an appropriate policy requires not only that deter- policy is chosen. Two changes in the enlisted structure
rence be considered, but the political, economic, and of the AVF would ease these trade-ofts and improve the
social factors as well. Perspectives on these issues are quality of the force. First, a modified military compen-provided in Manning the Modern Military. Paying the sation system designed to bring wages more in line with

Modern Military, and Blacks in the Military. all by skills and productivity should be adopted. Second, a
Martin Binkin. To provide a balance, the recommen- two tiered pay system which distinguished between
dations of Robert McNamara, Charles Moskos, Henry length of service and benefits received would provide
Kissinger, and others are provided in the American the military with the quality, quantity, and experienced
Assembly's Military Service in the United States, and manpower it needs. Recognizing that these initiatives
the Atlantic Council's Toward a Consensus on may fail to provide the voluntary active reserve forces

._ Military Service. In sum, the topic is timely, con- necessary for adequate defense, it is clear that a
troversial, important, and demands analysis from strengthened reserve force and definitive provisions for
many pu spectives. a draft must be addressed simultaneously.

The ultimate criterion in evaluating alternate man-
ning schemes is maximization of military effectiveness.V A%

Expert Systems in Taxation A"

RESEARCHER: MIDSHIPMAN 1/C FRANK G. VERNET

ADVISER: VISITING PROFESSOR C. DUNCAN MACRAE

The topic of this independent research was the use of systems. In this program it was possible to success-
"expert systems" in economics. More specifically, it fully incorporate NOT statements into the deduction
was the application of computer logic or deduction process. For example, if the inquirer answered "No" to
systems to the field of tax laws. an antecedent question and consequently eliminated

The initial step in the project was reconstructing the conclusion the computer was looking to verity, it
and altering an already existing expert system written would store that fact and use it to verify another con-
in BASIC language and incorporating tax laws from sequent. This had the effect of giving the computer
the 1982 Internal Revenue Service code book as a data the flexibility to jump from consequent (conclusion) to
base. It was possible to determine a person's tax consequent. Additionally, it eliminated the need tor
liability using this expert system by answering "yes" asking the same question over again when trying to
or "no" to a series of computer generated questions. prove a new consequent. Using this new version, the
These questions were not "created" by the computer; same data base was incorporated in the expert system
they were actually antecedents to conclusions asked in and was expanded to include new sections of the tax
question form by the computer. If all the antecedents code.
to a conclusion were verified, the computer was then This research project opened up and introduced a
able to report it had "deduced" a certain conclusion. If whole new field in computers and economics. This
all the antecedents were not verified, the computer was something completely new to the researcher-
reported it was unable to "deduce" a certain fact. very interesting and, at times, equally frustrating. Fur-

" After the BASIC program was working satisfactori- ther work in this field would prove very beneficial as
ly, the researchers switched over to the same program this is a new and untapped area ot computer ap-

:, written in LISP. This language is better suited to "ex- plicability and has tremendous potential for growth.

pert systems." and is currently in use in other such
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Depo-Provera: The Federal Drug Regulation Dilemma
RESEARC tIER: lIII)SItIAN 1 C C ARI Is VOI(,Tstit .H(t:

AiDVISER: PR)FESSOR Cl Ali, E_ NIORIS

There are many economists, and members of the drug regulatory process. Studies ot cost-benetit analhsis ot

industry, who contend that regulatory methods in the certain drugs are cited to test the contentions widely
United States have impeded new drug marketing to held. Also, comparisons are made between the United
the extent that the costs to society have tar exceeded States and some European countries to show the

* any intended benefits. magnitude of the drug lag. The current debate on the
The Federal Drug Administration is under some injectable contraceptive Depo-Provera is used as an

political and social pressure to alter their evaluation example illustrating the current situation ot regulation
process ofo new drugs. This is intended to speed up the in the drug industry.
introduction of new drugs into the market so that the The conclusion is that the regulatory process of the
people who may benefit from the new drugs will be drugs in the United States has impeded the introduction
able to use them, while at the same time it will insure of new drugs and has raised costs well above the in-
a high degree of confidence that the efficacy and safe- tended benefits. However, it is recognized that otten
ty of their ingredients have not declined, political goals take precedence over those ot economic

The purpose of this paper is to determine whether efficiency. Another conclusion is that the regulatory
the costs of the regulatory process do exceed its process has not changed dramatically in its evaluation
benefits, the extent of the drug lag in the United States, process of new drugs, and that there is a significant lag
and whether the drug evaluation process is changing to caused by this process. It is also concluded that there
minimize this drug lag, and cost to society. are methods of improving the regulatory process in the

A brief history of drug regulation is presented in drug industry, but in order to do so there must first be
the paper, including the evolution into today's a change in social attitudes toward this industry.
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Publications

GODM4AN, Rae Jean B., Associate Professor, Quality and Vis.ual Res~ources in .\'ajoiial Par,-. and~
"Analysis of the President's Commission on Housing's Wilderness Areas. Boulder, Colorado: Wt",tview

Mortgage Interest Tax Credit," Invited Working Paper Press, 1982.
No. 46, Federal Home Loan Bank Board, February 1983. A recent conflict over proposed surtace mining near

This paper presents the results of an investigation of Bryce Canyon National Park is precedent-setting in
the ffet o savngsandloanassciaionsforthethat it marks the first unsuitability petition filedi under

- uP ~~~1975-1980 period of the mortgage interest tax credit tepoiin tteSraeMnn oto n
'V.' Reclamation Act of 1977. The way in which issues are

propsedby he resients Cmmisionon ousng. ultimately resolved in this case bears on future im-
The tax proposal is a Mortgage interest tax credit. plementation of the act and the current review of
available to final investors (holders) of mortgages or associated regulations ordered by Interior Secretary
mortgage-backed securities, and computed as a James Watt.
percentage of the mortgage interest earned. Eligibility Ti ae eiw h akrudt h rc
for the tax credit would be based on net new mort- controversy, describes data obtained by the Depart-
gage flows; the level of the tax credit would depend ment of the Interior, and reports some recent
on the interest income from mortgage assets. Theanltclrstsdivdfo thdt.

report of the President's Commission discussed both a Given the absence of any cardinal measure of the
fixed-rate tax credit and a graduated tax credit, loss in value to Yovimpa Point visitors, the total

The conclusions of the study are; (1) A constant-rate estimated value of Yovimpa Point to visitors places an
tax credit of 2 percent for savings and loans investing 40 upper bound of about $120,000 annually on the possi-
percent or more of all net new funds in mortgages would becotaduedprpitlyfrgwhinem d

provdein gnerl, brek-een pintwit thecurent and discounting over the life of the mine. Since about
tax system. (2) A step-graduated tax credit ranging from 70pretothvitrsxecdnolsinau,
1.0 to 2.5 percent with a 40 percent or greater invest- the upern boun may aiitrgubl bxe rded tossi $36u,0.

ment of net new fUnds in mortgages would provide a thn order toug bnd this itgwul be ecessr to$3,00

tax-eutal ituaion (3 A gadutedtax oul suply calculate actual changes in the slopes and intercepts of
additional incentives for mortgage investment relative to thdeadcrefrYvmaPi.
a constant-rate tax credit. (4) A tax credit covering a
much greater range in portfolio investment in mortgages
would provide incentives for new entrants into the JOHNSON, F. Reed. Associate Professor, co-author,
market. (5) There should be some form of eligibility re- "Substitutability, Reversibility, and the Development-
quirement linked to annual mortgage flows to prevent Conservation Quandary." Journal (of Enz'ironmital
any windfall gain to one-time mortgage issuers (holders). Management. 15 (July 1982). 79-91.
(6) There are significant arguments to support a mort-

tax redt rlatie t th curenttaxsysem. Choices among alternative uses of natural resources
gage iueresare particularly troublesome in instances which in-

volve significant non-pecuniary, non-consumptive

-GOODMAN, Rae Jean B., Associate Processor, values. Considerable progress has been made in recent
"CAVE in Economic." Proceedings of the Sixteenth years in developing theoretical tools for evaluating ir-
Annual Small College Computing Symposium, 16 reversible uses of unique natural amenities. Unf or-

* ~.(March 1983). 125-135. tunately, the usefulness of this work is greatly
restricted by the limited number of cases which appear

This paper presented the results of tests of the educa- to satisfy the special assumptions of this literature.
*tional effectiveness of CAVE in Economics. The Public policy more typically involves a range of more

results of the four-week exams of seven sections of or less reversible development options involving a
FE210, Basic Economics, were compared for users and resource for which there exist more or less
non-users of CAVE. The statistical results were signifi- sbtttbecmoiis
cant that CAVE aided in the understanding of prin- This paper presents a model of natural resource

ciple of conoics.allocation which admits consideration of a large class

of public policy issues involving reversibility and-

JOHNSON, F. Reed. Associate Professor, co-author, substitutability. The development -conservation
"Economic Valuation of Potential Scenic Degradation tradeoff is characterized as incorporating a wide range

at ByceCanon atinalPark" i RoertD. owe of options including, but not limited to, unrestricted

and Lauraine G. Chestnut. Editors. Managing Air development and pristine preservation.
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J IOHNSON. F. Reed, Associate Professor, co-Author, this problem are considered using itiflrarv intorrn-
"Multiple Destination Trip Bias in Recreation Benefit tion for visitors to, Brv'ce Canyon National Park.

Estimation." Land Ectmonmic 58 (August 1082).
3t4-372.

* ..". MORRIS, Clair E., Professor, "Depression." Thc

One widely accepted technique tor estimating the Worlt Book Encuclopedia Chicago: World Book,
- willingne ,s-to-pay tor a recreation site in cost-benefit Inc., 1983. Vol. 5, pp. 125-128.

studies , the Clawson-Knetsch travel-cost method. This short article defines the term "depression" that is
The travel-cost method assumes, among other things,of economic
that all travel costs are incurred exclusively to obtain activit. t he ee on ini",,' acess o te ,ingl spciti rereaion itebein vaued activity. The effects of depressions on individuals andi
access to the single specific recreation site being valued society are described and a distinction is made be-
and thus ditterences in travel cost may be treated as a tween this type of business condition and a recession.

proxy for price. This stud,' (1) examines the conse- Some of the worst depressions in the United States are
quences of multiple destination trips on travel-cost identified and the causes are explained. Keynesian ag-
estimates of benefits, (2) suggests a means of correc- gregate demand theories and monetarist theories are
ting the bias that arises under such circumstances, and explored as possible cures and preventive measures for
(3) obtains nearly identical value estimates from the this kind of economic situation. A suggested
travel-cost method and from a direct question on bibliography of the latest research on depression is at-
willingness-to-pay. The magriitude of multiple destina- tached, along with a graph that shows economic con-

.,' . tion bias is illustrated, and possible solutions to tractions and expansions over time.
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Presentations

BERG, Gerald, Instructor, "The Incumbency Rein- MACRAE. C. Duncan, Visiting P~rofessor, "Life Cycle
forcement Theory of Advertising and Profitability," Saving and Owner Occupied H-ousing Demand."
Seminar, University of Maryland, College Park, Southern Economic Association. Atlanta. Gcorgia,
Maryland, 13 April 1Q83. Nvme 92

FREDLAND, J. Eric, Associate Professor, and Roger MAREC.DnaVitn rtso,"reg
DExchange Gains and Losses." Amerian Acounting

of the All Volunteer Force," Office of Naval Research, Association, Philadelphia. Pennsylvania, April 1083.
'C Manpower R&D Committee, Washington, D.C.,

September 1982.
MACRAE, C. Duncan, Visiting Professor, "Expert

FREDLAND, J. Eric, Associate Professor, and Roger KnwegBadSytmfoTxPliyA lss,
D. LITTLE, Professor, 'Socioeconomic Characteristics NeYok nirstew okMa183

'C of the All Volunteer Force," Tri-Service Laboratory
Commanders Conterence, U, S. Naval Acaden , MACRAE, C. Duncan, Visiting Protessor, "Currency

Annapolis, Maryland, 7-8 October 1982. Trading: Taxation of Gains and Losses," Georgetown
University, Washington, D. C., rune 1983.

% GOODMAN, Rae lean B., Associate Professor, "Sa-
Sings and Loan Associations in the Mortgage-Backed WHITAKER, A. Royall, Associate Professor, "Am-

Bond Market," Eastern Economic Association proving on Sheppard's Correction for Grouping Error
Meeting, Boston, Massachusetts, 10 March 1983. in Second Moment Calculations," Eastern Economic

Association, Boston, Massachusetts, April 1983.

.LITTLE, Roger D., Professor, "Socioeconomic Status
of World War II Veterans by Race: An Empirical Test
of the Bridging Hypothesis," Monterey, California, 2
March 1983.
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DEPARTMENT OF

Language Studies
PROFESSOR JOHN D. YARBRO

C HAIR N I AN

year most members of this Depart- ! ,.

ment have kept active with ""

research or special studies. Assis- ,
tant Professor Brent completed his

project on Rousseau and East-Asian thought.
Assistant Professor Dahlgren, using documents in
libraries in Spain and France, has made major pro-
gress on her study of Calderon's allegorical
drama. She has presented four related papers and
written two review articles. Associate Professor
Halbig has reported in Shipmate on the 1982
Naval Academy Foreign Affairs Conference,
translated two articles on amphibious warfare, and
written two professional articles for the Naval In-
telligence Quarterly. On other fronts he has
presented two papers on computer aids to dictionary
production and another on a pedagogical topic. ,

Associate Professor Daniel Lee carried forward
his large-scale computerized collection of data on
Chinese military leaders, with further research in
China. Assistant Professor Rivera-La Scala pub-
lished Volume I of her study of didactic poetry in
fifteenth-century Spain and is now working on
Volume II. Assistant Professor Tolstoy has com-
pleted revision of his book manuscript on the Rus-
sian Orthodox Church during the 1917 Revolution.

Among our three foreign officer-instructors,
Commander Battke, Federal German Navy, made
a study of the role of women in the U. S. Navy,
and Lieutenant Commander Urvoy, French Navy,
directed a research course in French on French
foreign policy in Africa. 5'

Overall, in view of the Department's roster of
eight civilian professors and three exchange of-
ficers, research activities are in good balance with
our primary effort in teaching.
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LAN(IUA(E STUI)IES

Sponsored Research

The Allegorical Drama of Calderon De La Barca
(1600-1681): A Semiotic Approach to the Auto Sacramental

RESEARCHER: ASSISTANT PROFESSOR SHARON G. DAHI.GREN

SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

This book-length study proposes to examine tionships between verbal and nonverbal signs has led
Calderon's allegorical drama as communicative to four papers she has presented at conferences this
systems, including the implementation of the tech- academic year. To explain the "world-stage" metaphor
niques of semiotics, the study of signs, sign functions, in El gran teatro del mundo, she has developed two
and sign production. In approaching these plays as different models, using Greimas as a base, that refer
sign systems, especially as they are highly symbolic to the two different sets of characters in the work.
art forms in their presentation of abstractions as Calderon establishes a recognizable gestural system of
characters on the stage, the researcher should help ex- communication between characters as a visual means

'5 .. plain the dramatic power they held, both in Spain and of testing each character to determine his or her con-
abroad. To this effect the researcher has studied the demnation or salvation. The analysis of the gestural
works of Umberto Eco and his theory of codes, and content in nondramatic texts has become a topic of in-
"the models of Algirdas Greimas, for the analysis of terest for medievalists in very diverse areas of inquiry,
the correspondences between differing cultural objects, as learned at the Medieval Institute conference in May
such as painting and literature. 1983. She has extended her investigation into dramatic

The researcher is particularly interested in ques- and semi-dramatic works before Calderon and has
tions of staging the autos in the seventeenth century found that the application of semiotics provides con-
and the visual effects designed to reinforce the verbal vincing results for the Early Renaissance as well.
message of the written text. The analysis of the rela-

Automated Biographic Analysis of the
Chinese Military Leadership

RESEARCHER: ASSOCIATE PROFESSOR DANIEL T. Y. LEE
A ,SPONSOR: DEFENSE INTELLIGENCE AGENCY

This is a continuing long-range project to study developed. This facility should allow analysis of pat-

"4. "biographic characteristics and career patterns of terns in the evolving characteristics and backgrounds
significant military leaders in the People's Republic of of the key decision-makers of the country.
China (PRC). Data entries in the computer base are Research in Taiwan and Hong Kong in the summer
categorized by strict syntactical rules, permitting sum- of 1982 has resulted in the addition of some 120 new

marizations of single or multiple biographies, accord- biographies to the collection. This past year over
ing to desired characteristics, name, or location, three-fourths of the previous entries have been revised
Biographies may be linked to create chronological, or augmented. The total number of leaders included

. geographical, and personal names compendia to meet now stands at 644. Associate Professor Rodney T.
specific and detailed research needs. Hierarchical Tomlinson, of the Political Science Department, serves

clusterings, a technique to identify patterns in the as research associate for this project.
overall structure of the PRC leadership, are now being

/% pQ
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L ANGUA(E STL DIf-S

Didactic Poetry in Fifteenth-Century Spain:
Juan de Mena's "Coplas De Los Siete Pecados Mortales" .

Ri 1, ..I'(tI lR: As'.,i- 1 \ .- N I [ I '. Ui<,-' (;I \ .\ • RIVi~I \-[ s, g.\I \

SPO.NSOI: N..\V:\ A . I t.- R1i 1:\,(. I C . v Il

The first phase of this study culminated in the language, she has located and studied didactic works.
publication of Volume I in December 1982, with the both literary and nonliterary, medieval sermons, and
title. 11W &1 Mci Cs COPLAS DE LOS SIETE other religious and moralistic writings ot the period.
PECADOS MORTALES and First Continuation. After transcribing into modern script the manuscript

Volume II is now in preparation. It includes the that will serve as the base text ot Volume II, she has
first critical edition of the Second and Third Con- collated variant readings from manuscripts and early
tinuations of the COPLAS. left unfinished at Juan de printings consulted last summer in Spain and France
Mena's death, and an intertextual analysis of the main and has assembled an extensive bibliography ot
poem and its three continuations. In order to edit the analytical materials. The process of editing the texts is
texts, the researcher has collected, studied, and col- now almost complete. Chapters providing a cultural
lated primary source materials from British, French, and literary orientation to the Second and Third Con-
Italian, and Spanish libraries and has established tinuations are now being written. In addition to
detailed, first-hand descriptions of the principal Volume II, to be published in book form, the project
manuscripts. To determine secondary sources and in- will result in two journal articles dealing with related
fluences in regard to themes, structure, style, and findings.

" , I " -.
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- Research Course Projects

Current French Foreign Policy Towards the Sub-Saharan
French-Speaking Countries of Africa

tQ' R~~isI..xR t I l ii,: I ,, IIIX.\ C Ki vi K. 11-\li,

AIwi)\ IR: lIt rI-AVT .O\ MI l. U \ l! \t It ."i \\

The purpose of this project was to study and define are of definite national interest in France. This study
possible changes in France's African policy following otters an overview of post-World War II relations, ex-
positions adopted by the new socialist government amines the period just before the 1081 elections in
regarding North-South dialogues. The researcher first France, and then focuses on the present government's
determined that nothing very concrete has been policies. The immediate atsumption is that no change
published on French policies towards its ex-colonies in is imminent, but atter studying the ideas of Mr. Cot.
Africa. The project thus began with documents ob- ex-Secretary for Cooperation in the French cabinet,
tained from the French Embassy containing official one notes signs of fundamental changes in the ap-
policy statements and guidance. Then French press proach towards economic help to African countries.
comments were analyzed. Next came a substantial in- These changes will be gradual, but they introduce a
terview with a French Embassy Counselor who pro- new emphasis in French foreign policy for Africa. This -.r
vided background information in depth and answers emphasis concerns Human Rights, choice of projects
to some specific questions. for aid based on practical benefits for the people, and

% In summary, the Sub-Saharan French-speaking efficient use of funds.
%. countries of Africa, even though independent today,

'7
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~~~lANGUAGE STUD)IES -'

Publications

HALBIG, Michael C., Associate Protessor, "Naval medieval poem, a bestseller in its time. Written by
Academy Foreign Affairs Conference 1982." Shipmate. Juan de Mena, a major poet, and Gomez Manrique, a
45 (July-August 1982), 8-0. prominent literary and political figure, it deals with

the seven deadly sins.
This is a summary ot the 1982 Conference, including The editor's book opens with a discussion of the

*comments by visiting students and observers. Teeio' okoeswt icsino h
poem and its place in the didactic tradition of Spain
and Western Europe. She follows with an analysis ot

RIVERA-LA SCALA, Gladys, Assistant Professor. the base manuscript and explains its relationship to 24
Juan de Mena's COPLAS DE LOS SIETE PECADOS other extant versions. The book concludes with an
MORTALES and First Continuation. Edition, Notes, edited text of the poem, a section on variant readings,
and Study, Vol. I. Madrid: Ediciones Jose Porrua and glossaries of Spanish medieval terms and proper
Turanzas, 1982. names. It thus provides a thorough study of one of
'"' ~Spain's most influential literary works of the pre- -',

Volume I of this study of didactic poetry in fifteenth- Spain's mtneia.- Renaissance period. .-.-

century Spain is the first critical edition of this long
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Presentations

BRENT, Steven T., Assistant Professor. "Rousseau's DAHLGREN, Sharon G., Assistant Profes-or, "Court-
Emile and the 'Xue Ji': Humanistic Universals," Ken- ly Lyric and Dramatic Technique in Gil Vicente and

tucky Foreign Language Conference, Lexington, Ken- Jorge de Montemayor," 18th International Congres, ot
tucky, April 1083. The Medieval Institute, Kalamazoo, Michigan. May-

1983.

DAHLGREN, Sharon G., Assistant Professor, "La
Provence d'hier et d'aujourd'hui," Alliance Francaise HALBIG, Michael C.. Associate Protesor, Reversing
d'Annapolis, September 1982. Word Fields: Models and Methods," Annual Con-

ference of American Translators' Asso.iat ion,
Washington, D. C., October 1982.

DAHLGREN, Sharon G., Assistant Professor, "Petrar-
chan Motifs in the Pastoral World of Jorge de
Montemayor: A Study of the Eclogues in the Cancionero HALBIG, Michael C., Associate Protessor, "On Min-
(1554 and 1562)," Annual Meeting of the Modem ing a Word Field: The New Technologies,," Annual
Language Association of America, Los Angeles, Califor- Conference of American Translators' Association,
nia, December 1082. Washington, D. C., October 1982.

DAHLGREN, Sharon G., Assistant Professor, " 'Estas HALBIG, Michael C., Associate Protessor, "Spoken
son las senales de amor': Semiotic Systems and Mystic Homework on Cassettes: Teaching the Spoken

Experience in Santa Teresa de Jesus," Annual Mecting Language," Third Conference on Individualized In- 6.
ot the Modern Language Association of America, Los struction in Foreign Language Teaching, Columbus,
Angeles, California, December 1982. Ohio, May 1983.

DAHLGREN, Sharon G., Assistant Professor, "The

Staging of El gran teatro del mundo: A Semiotic Ap-
proach to the Auto Sacramental," Annual Meeting of
the Modern Language Association of America, Los
Angeles, California, December 1982.

.5.k
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DEPARTMENT OF

Political Science
PROFESSOR G. POPE ATKINS

(HAIRMNI

oltclSiec eatmn aut

mebr ndmdhpensuet

olitignall ScienciDpartmfents faultyg

- the 1982-1983 academic year. Ten
-. faculty members and seventeen midshipmen pur-

sued fifty-nine projects in the areas of political
theory and methodology, U. S. politics, corn-

.4" parative and international politics, and foreign
policy analysis, as well as several related to
classroom teaching. Three broad topical areas
received special attention: Latin America (four-
teen projects), Soviet Union and Eastern Europe
(twelve projects), and the North Atlantic Treaty
Organization (eleven projects). Other specific
topics addressed included U. S. warfare doctrine
and defense issues, U. S. Congress, the United Na-
tions. Chinese leadership, international law, the.

* U. S. legal system, communications theory and in-
ternational politics, military sociology, politics in
South Africa and in the Middle East, and
computer-aided teaching devices. Eleven publica-
tions included two books, seven articles, a
teaching package. and a book review. In addition,

three books and three articles were accepted for'4
publication. As this summary indicates, the
Political Science Department continues to main-
tain a research environment that encourages pro-
fessional growth of the faculty, allows outstand-
ing midshipmen to pursue special studies, and sup-
ports teaching excellence.
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Sponsored Research

Midshipmen Characteristics of Those Who Stay Vs.
Those Who Leave: An Analysis

RESEARCHFER: PROFESSOR CIARI ES L. CXFIRAN

SPONSOR: NAVAl PERSONNEl RESEARC IH AN1) DFVi OftILN TF C 1:N IR

Midshipmen entering the Naval Academy in the sum- graduated from USNA or pursued an alternative
, mer of 1978 took the American Council on career path. The follow-up questionnaire includes

Education's Student Information Form Questionnaire. several items pertaining to their views ot the academy
This questionnaire, also given to entering college (faculty, curriculum, student cohorts, etc.). Items
students throughout the nation, allows us to compare from the follow-up survey are being analyzed in con-
midshipmen characteristics (i.e., demographic, per- junction with the midshipman s responses on the Stu-
sonality, and personal data) with those at other col- dent Information Form he completed upon entrance to
leges. the Academy. In this way, social, demograpic, per-

In late summer 1982, follow-up surveys were sonality, and other correlations between stayers and
mailed out to all who entered in 1978, whether they leavers can be determined.

The Nato Theater Nuclear Force Modernization
Debate and Soviet Response to Modernization Plans

RFSEARC ittR: ASSISTANT PROFESSOR GAt t- A. MATTO\

SPONSOR: NAVAlAC ADFm RIFSF. R( It COtN. II

In the mid-1970s, the demise of U. S. nuclear superiority to the NATO alliance. The NATO response was the
and advent of US/USSR strategic parity prompted Euro- 1979 dual-track decision to reestablish the nuclear
pean unease with the existing theater nuclear imbalance, balance through either arms control negotiations or a
In addition, the deployment of the SS-20, beginning in program of theater nuclear modernization. The Soviet
1976, by the Soviet Union posed a qualitative as well as response to the decision has been to offer a moratorium
quantitative improvement in Soviet capabilities on the of theater nuclear force deployments during the Geneva
European continent. The nuclear imbalance on the conti- arms control talks and attempt to dissuade the West
nent. which had previously been accepted in light of U. Europeans from accepting the planned nuclear

, S. strategic nuclear guarantees, was no longer acceptable deployments.

Maneuver Warfare and The Marine Corps
RESEARCHER: CAPTAIN RICHARD S. MOORE. USMC

SPONSOR: NAVAL ACADEMY RESEARCH COUNCIl

This study examines the principles of maneuver and detailed doctrinal principles will be developed and ap-
applies them to specific U. S. Marine Corps air- plied to current Marine Corps tactical and operational
ground and amphibious doctrine. The objective is to doctrine. Special emphasis will be given to the air-
develop a new doctrinal approach for the Marine ground-logistics concepts of the Marine Corps and to

Corps that will enable the Corps to fight successfully the amphibious applications of maneuver warfare. The
on the modern battlefield. This study begins with an outline has been forwarded to several military and
examination of maneuver warfare concepts as civilian analysts for comment, and research has been
developed by Colonel John Boyd, USAF (Ret.), and conducted, with a trip to 29 Palms, California. in lulv
places them in historical context, particularly as they 1983 to observe Marine Corps combined arms train-

have been applied in the 20th Century. Following this, ing.
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P0111litAl S IINt I:

Political Culture of Poland
RI - ia.iII Assi \vI llivc~i f~ ANiII NR. R.vm I\I i)

-. This Stciciv examines the political c Ultu oit Poland. a society's political prefurences. stability, and
* -speciticallv shared opinions, attitUdes, values, habits, instability.

- and beliefs and orientation, toward the political The methodology' used in this study involves the
process. P'outiCal l1tu in Poland is t ransnmitted from examination of interplay between ideology and
generation to generation and determines national political behavior, andi attitudes tow-ard the statc.
ident it v. It is an essential variable which accoUnts for tracde Unions, church. etc.

Biographic Analysis of Chinese Leadership
RtF -\ \I~i I tINI: Asli.X I A 11: IPRcIFt55C) R DN I- G. To.\i iI IN sc)

SPI'csc: DI-INSF-l~~ IN 1-111KN( i:Acu [Nc Y

This studyv is an analysis ot eighteen biographic Research includes automnated linkages oit wvho knows
characteristics ot the -leaders, (it the People's Republic whom, identify'ing rising stars in the Chinese hicrar-
of China. English-text sumnmaries are prepared accord- chv . Research is on a continuing basis and incldcls
ing to strict syntactical rUcilS. with imbecdded computer the development of a puiblic appearance tile that will

-flags affixed to proper names and locations, permitting be linked to the biography tile. When complete. it wvill
researchers to link biographical names with names and be possible to develop seniority lists and stciclV pat-
locations, in the biographical text. terns in behavior of Chinese leaders.
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Independent Research

Diplomacy in the South Atlantic Crisis of 1982
RESEARCIIE: POFEiSSOR G. POPE ATKIN'

On 2 April 1982, Argentina invaded and took military siderable diplomatic eftorts, tirst to avoid warlare, then
control of the inhabited portions of the United to end it, and finally to repair postwar relations. Other
Kingdom's Falkland Islands colony in the South Atlan- actors, such as the Soviet Union, the Vatican, the Con-

tic. Argentina asserted it was enforcing its rightful ference ot Nonaligned Nations, and many more, were

sovereignty over the Islas Malvinas, the name it applied involved to some degree. However, this essay em-
to the disputed territory. Costly naval, air, and land phasizes the roles played by the disputants and the

warfare ensued, effectively ending on 14 June with principal third parties. While the crisis scemcd to begin
% ,. Argentina's defeat at the hands of British armed forces, as an isolated series of events in a remote (orner ot the

- The United States, the United Nations, the European globe, it ended with important consequences for inter-

Community, and the Inter-American System made con- national politics on sevcral levels.

Who Joins the Armed Forces?
RESEARCHEI: PROFESSOR, ItN A. FIrZ(TARAID

The study is an examination ot two civilian popula- relative criminal and social deviancy charaterist.o

tion groups: 18-20 year olds who express an interest in The objective is to reline screening protdurcs using
joining the military and their counterparts who do national survey data from the Department ot Labor

not. These two groups are compared in terms oti their and Ohio University.

Iran: Tradition and Turmoil
Rt sAR( HIR: FoRiI(;N SERVICE OFTI( tl-4 10tIN W. [.I%1BI lo

Iran is the only Middle Eastern state to have preserved Baha'ism, and revolutionary Shiism: thc tradition ot

its national identity through the upheavals of the strong, charismatic leadership under various name:
Arab, Turkish, and Mongol invasions. Modern Iran is and the constant problem ot ruling poples ot div'rs,.
the heir to the richest culture in the Middle East-a tribal, religious, and linguistk attiliation.

S.. culture that penetrates tar beyond that state's political This work looks tor the explanation ot cent
boundaries. Afghanistan, Turkey, the Eastern Arab pol ical changes in condition, pec uliarly Iranian. It

states, the Indian sub-continent, Soviet Central Asia, examines the society ernerging trom the revolution and
and the Caucasus have all been parts of the Iranian some of its new institutions: the revolutionarv guards.

cultural empire. the assembly, the neighborhotd conmiltee,, and th-
This book seeks elements ot tontinuity in Iranian Friday prayer leaders. Focusing on the continuing ten

society from pre-Islamic times to the turmoil of the sion between pragmatism and revolhtionarv idcology,
Islamic Republic. It discusses the persistence ot religion it discusses the possible direcion ot event, when han

as a dominant torce in politics and society: the attrac- begins rebuilding it, coioiv and cstablishes staklc'
_ tion of unorthodox doctrines such as Mazdakism, political institutions.
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POLITICAL SCIENCE

Soviet Policy Toward Western Europe, 1977-1983
RESEARCIIHER: ASSISTANT PROFESSOR ARTiiuI R. RAHiWAI1 0

This work deals with trade and political-military views on the INF talks, the peace ottensive, and the
relations between Western Europe and the Soviet attempts to "decouple" American and West European
Union, and examines the Soviets' aims: that is, their security.

World Politics in the General Assembly
RESE\RCHER: ASSOCIATE PROFESSOR RoINY G. ToMiINSON

. This result updates the original work of Hayward show that voting blocs coalitions form around issues
*-."Alker and Bruce Russett of Yale University. The and less around philosophies, as had been the case in

Alker'Russett undertaking studied voting patterns, the earlier years of the United Nations. The researcher
S'2 issues, and bloc formation for the period 1947-1964. prepared a computer model that replicates the Alker

This research replicates the previous research for the Russett design. The model calculates voting "scores'
1947-1964 period and then launches into the period for nations and issues and passes these scores to a
1965-1983 with intention to extend the Alker Russett factor analysis program. After factor analysis another
research and explore new insights and factors molding set of programs links nation names and issue
world politics at the United Nations. Findings to date descriptions to the factors.

Write Your Congressman
RESEARCHER: ASSOCIATE PROFESSOR STEPHEN E. FRANTZICHt

This book-length manuscript analyzes communications the application of modern information technology.

patterns between members of Congress and their con- The research confronts all aspects of the communica-
stituents. While the ' ctum "Write Your tions nexus with special emphasis on the impact o.

. Congressman" has been a lo,,g-standing aspect of the communications and the implications of current trends
American system, it has taken on new meaning with for the future.

" the dramatic increase in two-way communications and
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Research Project Courses

The Trans-Siberian Pipeline: Cause For A "Progressive
Divorce" Within the Western Alliance

RESEARC tIER: MIIDSHIPIMAN I C PAU BECIKiR

ADVISER: ASSISTANT PROFISSoR ARTI IR R. RA( I tVAI 1)

In the post-detente era, the Western Alliance has with hard currency that would boost a sik Soviet
undergone an alarming division between the United economy and fuel their expanding military economyV.
States and Western European nations. Foreign policy However, the economic benefits gained through this
objectives within the Alliance have undergone revisions joint Soviet venture were enough to convince European
that have resulted in a fragmented approach to dealings states to disregard Li. S. opposition. The unuLctCessful
with the Soviet bloc. This growing dichotomy within economic sanctions imposed by the United States ex-
the Alliance was exemplified by the recent controversy acerbated the "progressive divorce" de).,loping between
surrounding the Trans-Siberian Pipeline. The Reagan the United States and Western Europe. The purpose of

- Administration claimed its allies were inviting economic this research project was to examine this friction in
blackmail because ot vulnerability to Soviet political terms ot the specific issue of the Trans-Siberian
pressures. More importantly, it would benefit Moscow pipeline.

Defense-Related Political Action Committees and
Congressional Voting Patterns

RESEARCHERS: MIDStIPMEN I C RICHARI HANS ANt) MICHAEl. WORI EY
AiwiSRi: ASSocIATE PmOFESSoR STYPEIEN E. F ,ANTZIO-H

Relying on campaign contribution data from the support. Both factors seem to be at work, with the
Federal Elections Commission and voting records of reward relationship a bit stronger. In looking at the
the Congress, this study analyzed six years of data to relationships over time, it is clear that recent increases
determine the degree to which campaign contributions in PAC activity, especially in the defense realm, have
are related to Congressional voting. Once it was increased the degree of linkage. The relationships were
definitely determined that the two factors were controlled to factor-out aspects such as seniority and

. related, two competing hypotheses were tested. The party identification. Party was important in that
first viewed campaign contributions as an incentive Republicans supported national defense votes quite
which precedes voting behavior and the second highly, whether or not they received defense PAC
viewed contributions as a reward for past legislative contributions.

Rumania and the Soviet Union
RFSEARCHER: MIDSHIPMAN 1I'C JAMES W. L. HUDSON

ADvISE.: ASSISTANT PROFESSOR ART~trIR R. RACIIWAIID

Soviet occupation of Rumania after World War II led Sino-Soviel dispute. The most noteworthv problem
to extensive Soviet military basing and exploration ot Rumania experience, is economic -owing toreign banks
Rumanian resources, continuing until the Soviet great debts. This mav lead Rumania to seek greater
withdrawal in 1958. Rumanian leadership was permit- trade contracts with the Soviet Union and the Ctom-
ted to administer policy during and after the occupa- munist bloc, thereby appearing to bow to the Soviets.
tion because of Rumania's subsequent displays of in- Rumania has re cived extensive c' ontNmi( aid trom the
dependence have strongly appealed to the Rumanian United States, as well as most favored nation stat us.
people. Rumania has a strong and prepared army and and as a result is improving her ,ondition. but needs
reserve military structure, and refuses to participate in to make significant lethnological advances in order to
Warsaw Pact maneuvers. Basic Rumanian policies stand on her own again. These moves toward in-
have not changed since the early 1960s, when the dependence trom the Soviet Union will remain dit-
Soviet attention was diverted from Rumania to the ticult for Rumania.
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Terrorism in Latin America
RESEARCHER: MIDSHIPMAN 1 ,C SUSAN M. KOYL

ADVISER: PROFESSOR G. POPE ATKINS

The purpose of this research paper was to evaluate the predicting these trends. An introductory section
terrorist threat in contemporary Latin America. Ter- reviews the literature on terrorism and summarizes the
rorist acts have stirred international concern as well as major theories about its causes and processes. Subse-
created political complications within affected coun- quently, the analysis focuses on terrorist groups in
tries. The objective of this research study is to Venezueld, Uruguay, and Nicaragua. These particular

*-," evaluate terrorist strategies, motives, ideologies, and countries were selected for individual case study
" goals and to determine whether any trends will con- because each country recently has had a strong

tinue in Latin America. The social, political, and challenge of guerrilla warfare. They represent different
economic conditions prevalent during the past periods social settings within which important guerrilla groups
of terrorism will also be evaluated as an aid in operated and different political outcomes resulted.

Patterns of Soviet Diplomacy and Negotiating Behavior
and Relevance to Strategic Arms Control

RESEARCHER: MIDSHIPMAN I/C THOMAS B. MODLY

ADVISER: ASSISTANT PROFESSOR ARTHUR R. RACHWALD

From a strategic perspective, the existence of nuclear tions. This study has revealed the existence of distinct
arms has often been cited as the most destabilizing ele- patterns of Soviet behavior which evolved as a result
ment in U.S.-Soviet relations. Though they have been of cultural influences and past negotiating experiences.
successful as deterrent forces, the massive strategic Russian xenophobia and historical emphasis on na-
nuclear arsenals of both nations have continued to ex- tional self-preservation have emerged as the prevailing
pand international concern as to their necessity as in- motivations for Soviet approaches to international af-
struments of peace. Both the United States and the fairs and diplomacy. The Soviet Union's diplomatic
Soviet Union have recognized and shared this concern posture has also been shown to be highly dependent
and have attempted to alleviate this instability upon their perceptions of strength and weakness. The
through negotiations for nuclear arms limitations. This Soviet Union's negotiating tactics generally com-
fact justified a study of dominant Soviet patterns of promise on ideological principles whenever serious
diplomacy and negotiating behavior: in particular, an threats to their national security are perceived. This
analysis of the specific cultural, historical, and compromise, however, redirects Soviet emphasis to
organizational characteristics of the Soviet diplomatic the projection of specific short-term objectives through
service and diplomatic tendencies in strategic negotia- an aggressive negotiating stance.

American Defense Priorities for the 1980s
RESEARCHER: MIDSHIPMAN I/C GORDON MOLLER

ADVISER: ASSISTANT PROFESSOR ARTHUR R. RACHWALD

The purpose of this paper was to assess the defense areas received extensive analysis: strategic rocket
needs of the United States for the remainder of this forces and bombers, theater nuclear forces, enhanced
decade and into the 1990s. A general overview of the radiation weapons, conventional forces (size and
present international situation, as it concerns defense, structure), and arms control efforts. After examining
allowed an objective assessment of what the United present problems in each area, a set of policy recom-
States should do to maintain her own national securi- mendations for each was proposed to address the defi-

ty and protect her allies, while concurrently reducing ciencies. Several other areas were briefly discussed as
international tensions. Then the threat from the Soviet well; principal of these were readiness, budgetary con-

Union was sketched and the relative capabilities of the siderations, standardization among allies, and
United States and its allies examined. The following technological advancements that could affect security.

'%
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The International Political System on a Computer for use

in Simulations of Political Situations
RI,51-. \t 11 R: M IstttMA\,A I C SIt I' 11 N,.imit I

AlwVsi E : Ass(. I.A\it PROFE'SSOR
e ROMF'NIt G. TowI tNso\

The project involves combining phenomena to create coalition tormation. This model and asso iated Lonlt-L

a computer model that operates continuously while programs will function on the Naval A ademv (om -

simulation players interact with one another. Bly stu- puter and permit group, ot students to developt1 ,iua-

dying past models, knowledge ot the functioning ot tional simulations ot international politits. The com-

the international political svsten was developed anti pleted work was turned over to the tacultv advisor lor

then applied to this original model. It emphasizes the classroom applications.
intersection of trade, war. diplomacy, deterrence, and

.-

Illegal Immigration Across the United States-Mexican
Border: A Continuing Dilemma

REStARIttEI: MI \ II-IMAIt N I C \lIKF O10T-(,A
Ai'\sri: piwot issor G. Pomi AI KIN,

This paper is an analysis o the illegal immigration in the western hemisphere with Hispanics he se(,ond

problem in United States-Mexican relations. It pro- largest minority in the nation. The pressure to arrive at
.rides a background ot various border programs that some solution ot the illegal immigration problem is ap-

have been formulated in recent years, including the parent. This pressure comes not only from U. S. ad-
Bracero program and the Border Industrialization pro- ministrators but Hispanic organizations as well.
gram. The causes and eftects ot illegal immigration Depressed wages in the United States, displa(enr ot

across the U.S.-Mexican border are then analyzed. U. S. workers, and drains on etlucational and social

These causes include wage difterentials between U. S. services push for some type ot policy solution. The
and Mexican workers anti the population growth rate general interdependence that exists at the U. S.-Mexican
and unemployment in Mexico. Implications ot the border makes it even more ditlictlt to arrive at some

problem center around the tact that the United States kind ot policy solution.
has become the fourth-largest Spanish-speaking nation

The Hungarian Political System Today:
Evolution and Analysis

RiESEARCEtR: MIPSHIPMAN i C Kt\'t PArP

Ai)ViSt:I: ASSISTANT PIROFESSoi ARTHUR R. RA\.A lI'

This paper is an analysis of the Hungarian political place in Hungary, a Soviet bloc country, has great
system today and the historical, political, and social signiticance): and 3. a description ot the Hungarian
events that influenced it. The paper consists of three government, including its structure and social and
major parts: 1. An historical introduction describes cultural implications influence,,.
the events prior to 1956, when lanos Kadar became Although Hungary's freedorn of action remains
head of the Communist Party and his country; 2. an severely restricted by the Soviet Union. and it is taced

analysis of the major reforms that have occurred in with major social problems, retorms have been im-
,7-- Hungary since 1956. (the fact that reforms have taken phemented with surprising smoothness.
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Geopolitics and Conflict in the Southern Cone
RESEARCI E: MIDSHIPMAN I C AMAIM) PARRA

ADVISER: PROFESSOR G. Po'i ATKINS

Geopolitics has become increasingly important in the This paper is an analysis ot the application ot
Southern Cone nations of South America, where its geopolitics by Argentina, Brazil, and Chilh, and ot the
application has affected both domestic and foreign relationship ot their application to conflict in the
policy. Applied geopolitics is particularly prevalent in Southern Cone. Beginning with the military coup
Argentina, Brazil, and Chile (the ABC countries), d'etat in Brazil in 1964, the Southern Cone nations
whose current military governments have used have successively adopted geopolitical thinking for the
geopolitics in an effort to solve national problems that solution of regional international problems. The other
have existed since colonial times. This geopolitical nations have generally emulated the Brazilian model:
thinking focuses not only on programs for internal na- this includes not only Chile (with the overthrow ot
tional development, but also on international relations Allende in 1973) and Argentina (with the overthrow
and power politics. Application of geopolitics by the of the Peron government in 1976), but also the smaller
ABC countries has usually been at the expense of "buffer" states ot Paraguay, Uruguay. and Bolivia.
neighboring states, so that several conflicts have arisen Relations among these nations have been increasingly
in the Southern Cone over related issues. based on geopolitical issues or concerns.

A Comparative Analysis of the Disposition of Drunk
Driving Cases in the Maryland District Court, Annapolis

RESEARCHER: MIDSHIPMAN 1/C RICHARD A. SCHOTT

ADVISER: PROFESSOR JOHN A. FITZGERALD

The hypothesis of the study is that white, middle- sion is that significant variability in sentencing exists
aged, white-collar males are less severely punished for among the four judges studied. Data were recorded
drunk driving violations. It is substantially supported from attendance at Maryland District Court sessions
by the data, except that it was the elderly, rather than over a two month period, and supplemented by inter-
the middle-aged, that fared best. A secondary conclu- views with court personnel.

Central Asian Demographics and Future Instability
in the Soviet Union

RESEARCHER: MIDSHIPMAN I 'C PAttI. W. SIEGRIST

AI)VISER: ASSISTANT PROFESSOR ARTHUR R. RACHWAID

This study examines Soviet population change in rela- with an emphasis on both the ideological and practical
tion to ethnic and nationality issues and effects on working aspects of the world's communist regimes and
Soviet manpower demands. The paper began as an in- their effects on U. S. national security, a major change
vestigation into the effects of the demographic changes in the Soviet population's composition was of interest

" that have been noted in the Soviet Central Asian in light of the possible adaptations that the world's
Republics as a result of the 1959 and 1970 Soviet cen- largest and most powerful communist state may have
suses. As a political science student who has studied to make to adjust to the change.
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ha%i
The Ukrainians and Bolshevik Nationality Policy,

1915-1938
RESEARCHER: MIDSHIPMAN 1 /C CHARLES J. SITARSKI

ADVISER: ASSISTANT PROFESSOR ARTHUR R. RACHWAI 1)

This study examines Soviet nationality policy toward as the need for such changes arose. The policy was
Ukrainians. Nationality policy began to serve the used and changed as necessary to perpetuate first the
Bolsheviks as a tool during the pre-Revolutionary Revolution, then the Russian cause, and finally the in-
period and continued to be used as such well after the terests of the Bolshevik Party. Nationality policy
establishment of the USSR. But the nationalities policy served three distinct purposes between 1915 and 1938

* *' of the Bolsheviks at the start of the Revolution hardly during three different time periods. The transition
resembled the Stalinist policy of the late 1930s. The from one period to the next was an evolution, usually
nationalities policy of the Bolsheviks was a concept gradual, and marked only by subtle, seemingly minute
which was constantly subjected to new interpretations changes in the interpretation of the nationality policy.

Electronic Surveillance: National Security or
Governmental Espionage?
RESEARCHER: MIDSHIPMAN 1/C STEPHEN C. TRAINOR

ADVISER: PROFESSOR CHARLES L. COCHRAN

The purpose of this research is to investigate the role government and protect the rights of individual
of international law in intelligence activities. The citizens under the Co-stitution. The paper examines
ultimate choice of the topic came as a result of infor- legal and practical obstacles in the United States con-
mation made available by General John Warner, cerning official secrecy. Court cases are examined
USAF (Ret.) of the Defense Intelligence School. It is along with the statutes authorizing intelligence agen-
an investigation of the efforts to tighten secrecy in cies to conduct their authorized activities.

Sino-Soviet Relations, A Chinese Perspective
RESEARCHER: MIDSHIPMAN 1/C KIM WILLIAMS

% ADVISER: ASSISTANT PROFESSOR ARTHUR R. RACHWALD

One of the most crucial relationships in the world to- the conflict. Mao became convinced that the Soviet
day is the one between China and the Soviet Union. model was irrelevant to Chinese problems and em-
Except for a brief period of close alliance during the barked on an independent course. The resultant dif-
1950s, the relationship has been antagonistic, at times ferences in domestic models and foreign policy goals,
becoming violent. Several factors have contributed to especially with regards to Eastern Europe, Japan,
the animosity of this relationship. The first is the Africa, and the United States, drove another barrier
legacy of the past. Historical myths of the "Mongol between China and the Soviet Union. Alternative
Hordes," and the "Northern Barbarians" underscore future relationships include escalation to nuclear war,
the relationship. Another source of tension is the na- continued hostility with isolated armed clashes, and
tionalistic feelings exemplified by the volatile border reduced tensions. All-out war is unlikely as is total
disputes. Ideological differences are at the forefront of reconciliation.
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Psychological and Cultural Bases of International Relations
R-St<AXC tHER: MttIDSHIAN I C S PtA F-N Z01 11

Ait)ViSE: COMMNANI) Em EIIARI A. %1( Kt-\\t'. USN

I'svchological and sociological aspects of communica- have presented theories and approau hes to du ision
tion can have an important impact on international making, negotiation and %'sternls analvsis theories thait
relations. The formulation of national and interna- base their propositions oin the soimal i/ation pro ess
tional images cannot he understood solely from the which is the foundation tor image tormla1tion. Thu
traditional view of the international scene, and new critical study] Of these theories has helped this student
approaches emphasizing socio-psvchological aspects of to achieve more understanding (it the o011munkat ions
human interaction Must he blended in. Scholars such aspect oft international relations.
as Herbert Kelman, Karl Deutsch. and Ralph White
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Publications

ATKINS, G. Pope. Professor, "The Reorientation of U. without U. S. participation in every instance, except
S. Policy toward Latin America, in lack W. Hopkins for the Deep-Seabed Mining issue.

*(ed.)I, Latin A inerica , Cairibblean ConemI r
Record. 1081. New York: Holmes & Meier, 1983.

FRANTZICH, Stephen E., Associate Professor, Comi-
This essay deals with President Reagan's resolve to puters in Congress: The Politics of Information.
bring basic changes to U. S. policies toward Latin Beverly Hills, California: Sage Publications, 1982.
America. In contrast to his predecessor, President
Reagan emphasized East-West conflict in the region. During the last decade, the U. S. Congress has moved
He deemphasized human rights as the basis for rela- from being a technological laggard to a leader in the
tiorns, resuscitated arms-transfers to policy purposes, use of information processing technology. The process
and revised the approach to nuclear nonproliferation, of innovation within the Congress serves as an ex-
The Reagan administration chose to concentrate on cellent setting for analyzing theories of innovation
the Caribbean area. Consequently, with the exception which have helped enlighten other realms. Innovation
of Mexico and, to a degree, Argentina, U. S. efforts is not neutral in its impact. Introducing new methods
initially focused on small countries. Relatively little at- of information processing has had an important iin-
tention was paid to the major nations, most notably pact on the way Congress makes its decisions, who
Brazil, outside the Caribbean context, holds power, and ultimately the kinds of public

President Reagan's first year of dealing with Latin policies enacted.
* American affairs seemed to be a matter of ideology in
.p~. search of policy. His conservative government suc-

ceeded in reorienting the context of policy, but FRANTZICH, Stephen E., Associate Professor,
substantive changes were not as extensive as its "-PNin the Classroom,' NEWS For Teachers of
rhetoric had anticipated and continued to declare. Political Science, 36 (Winter 1983), 2-3.
Complex situations, domestic politics, and foreign
reactions not only constrained U.S. action but forced The availability of C-SPAN (the cable television,
a broadening of the initial approach. In the Caribbean gavel to gavel, coverage of U. S. House of Represen-
Basin, the administration evolved an "initiative" that tatives floor proceedings) offers the potential for
included support for elections, societal reform, and revolutionizing the way we teach about Congress.
economic cooperation for development. Unanticipated Subjects and concepts difficult to explain in words can
crises, especially Anglo-Argentine military conflict in now be brought into the classroom live and serve as
the South Atlantic, fundamentally altered evolving the basis for discussion and analysis. This article
relationships and forced a recalculation of U. S. outlines both the promise and the pitfalls of such
policies. coverage, giving special emphasis to formats most ap-

plicable to classroom use. *

P COCHRAN, Charles L., Professor, "U. S. Interests
and the Law of the Sea Convention," Shipmate, 45
(October 1982), 11-14. FRANTZICH. Stephen E.. Associate Professor, "Com-

munications and Congress," in Gerald Benjamin. The
-~ U. S. policy interests are affected differently if we do Comnioications Rev'olution and Politics. New York:

not sign the Law of the Sea (LOS) Convention and The Academy of Political Science, (1982). 88-101.
too few other states ratify the Convention to bring it Cogesasaprofmdnscithsotbn
into force; if the U. S. does not ratify the convention imn ocagsi omnctostcnlg.A
and enough other states ratify it, it does become the imn ocagsi omnctostcnlg.A
binding law for a majority of other states. This paper the target, subject oft, and producer of commnunica-
examines the effect on U. S. interests regarding the tions, Congress has had to learn how to use modern
legal status of the Territorial Sea, the Contiguous communications technology to its own individual and
Zone, the Straits, the Exclusive Economic Zone, and institutional advantage. This book chapter discusses
the Continental Shelf, and lastly, the Area. the general place of Congress in the communications

*The paper concludes that the interests of the U. S. network, with special emphasis on the role of com-%
are best served if a treaty comes into force even puters and live television coverage.
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FRANTZICH. Stepl-en E.. As,,,oiate Protessor. necessary: 1. a revamped education system that en-
Pr',dat'ital PoI tlu, itm .m'l,', ica. X\'ashington, courages open thought and free debate rather than
1). C.: American Politial Sience Association, I%82 memorization of techniques; 2. promotion and assign-

*- (2nd ed. ment of those officers that demonstrate operational . ,

This is the second edition ot a student-oriented excellence instead of bureaucratic competence; and 3.

package ot readings and computer accessible raw data building an environment among Marines that em-

focusing on the causes and consequences of Presiden- phasizes mutual trust and responsibility. By making-

tial popularity in America. After reading a torty-page these three elements part of the institution as a whole,

discussion ot the substantive area, students are given the Corps will continue to symbolize military ex-

the opportunity to do their own research using the cellence. Failure to do so will result in a Marine Corps

data provided, that is little more than a uniformed bureaucracy.

MOORE, Richard S., Captain, USMC, "Ideas and
Direction: Building Marine Corps Amphibious Doc- RACHWALD, Arthur R., Assistant Professor,
trine," Marine Corps Gazette, 66 (November 1982), "Poland's Quo Vadis?," Current History, 81
49-58. (November 1982), 353-356, 389-392. " _

This article examines the development of Marine Corps The August 1980 Gdansk Agreement between the
amphibious doctrine during the period 1920-1934 in Communist party and Solidarity in Poland was a writ-
order to draw conclusions concerning the doctrinal pro- ten social contract, which legalized "new, indepen-
cess. Beginning in 1920, when Major General John A. dent, self-governing labor unions" in exchange for a
Lejeune became Commandant of the Marine Corps, declaration that Solidarity would not transform itself
Marines began to focus their attention on amphibious into a political party. In December 1981, however, ..' "
warfare. Particularly at the Marine Corps Schools at i olitar ty. In eeer181, heer,
Quantico, Virginia, the Marine Corps slowly evolved a Solidarity asked for free elections, and the pro-

doctrine for landing operations. By 1925, large scale ex- Communist forces imposed the martial law to prevent

ercises had been carried out in which new doctrinal Soviet invasion. So far, the martial law has produced

concepts were tested. Delayed by operational re- temporary and superficial stability in Poland, but it

quirements in Latin America and China from has done very little to solve political and economic

1926-1929, the development of amphibious doctrine problems. The martial law has eliminated Polish socie-

surged forward with the appointment of Brigadier ty as a partner to decision-making, and the internal
General J. C. Breckinridge as the head of the Marine instability in Poland must continue.

*" Corps Schools. Demanding free thought and open ex-
change of ideas, the officers assigned to Quantico,
students and instructors, examined the details of am- RACHWALD, Arthur R., Assistant Professor, Poland
phibious landings and, by 1934, had published a Between the Superpowers. Boulder, Colorado:

manual that remains essentially unchanged today. The Westview Press, 1983.

Marine Corps' successful development of amphibious This book examines the foreign and domestic policies
doctrine was, thus, the result of three basic elements: o ar rig t rclearcommad diectio, sond oraniztionandof Poland since World War 11 in light of the country's "-€,
clear command direction, sound organization, and,
perhaps most important, widespread intellectual flex- relations with the Soviet Union and the United States.

ibility and questioning. The approach focuses on three salient goals of Polish
foreign policy: security, guaranteed both by alliance
with the Soviet Union and by support for the idea of

MOORE, Richard S., Captain, USMC, "Institu- European collective security; territorial integrity,
tionalizing Audacity," Marine Corps Gazette, 67 (May evidenced by Poland's effort to obtain unconditional
1983) 61-64. international recognition of its western border; and

This article discusses the means by which initiative domestic political stability and economic prosperity.
and boldness can become an institutional trait in the Frequently, these goals have been mutually exclusive
Marine Corps. To do so, three basic elements are and unequally pursued.
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Presentations

J% ATKINS, G. Pope, Professor, "U. S. National Securi- FRANTZICH, Stephen E., Asso(at l' rote"-o Con-
ty Interests in the Western Hemisphere," Latin gressional Policy Making in the Computer Ae

P American Seminar, National Defense University, Fort American Political Science A,,ociation Annual Con-
Lesley J. McNair, Washington, D. C., 23 September vention, Denver, Colorado. 3 September 1082. 7-'-

" 1982.

,,, , ~~FRANTZICH, Stephen E., A,,souiatv Protf'sor, 'The '.•

ATKINS, G. Pope, Professor, "President Reagan's P
L mP.A B U. S. Air Force Academy, o September 1082.

Department of Commerce, Washington, D. C., 29
September 1982. LIMBERT, lohn W., Foreign Service Ottitr, The -

Politics of Cables and Fables," Middle East Studies
Association, Philadelphia, IN'nnsvlvania, 5 Novemnber

ATKINS, G. Pope, Professor, "Conflict Resolution in Ap.• 1982. '."

the Western Hemisphere," Meridian House Interna-
tional, Washington, D. C., 4 November 1982.

LIMBERT, lohn W., Foreign Service Officer, "Reflec-

ATKINS, G. Pope, Professor, "The Western tions on the Iranian Revolution," Brooklyn College,'
New York, 16 January 1083. -.

Hemisphere in World Politics," Inter-American
Defense College, Fort Lesley J. McNair, Washington, NP.
D. C., 28 January 1983. MATTOX, Gale A.. Assistant Professor, "Rethinking

NATO Strategy," International Studies Association
Mexico City, 6 April 1083,

ATKINS, G. Pope, Professor, "Aftermath of the
Malvinas'Falklands War," Middle Atlantic Council of
Latin American Studies, Williamsburg, Virginia, 8 MATTOX, Gale A., Assistant Profesor, co-athor

April 1983. "New Directions in West German Arms Export
Policy," ISA and National Capital Area Political .

Science Association Annual Meeting, Washington.
ATKINS, G. Pope, Professor, "The Inter-American D. C., 26 February 1083.
System and the Southern Cone," Foreign Service In-
stitute, Arlington, Virginia, 12 May 1983. 1

MATTOX, Gale A., Assistant Protessor, "U. S. Na- N
tional Security Policy," (in German to Security Policy

ATKINS, G. Pope, Professor, "Argentine Diplomacy Group leaders), Ramparts Program, State Department" (USIA), Washington, D. C., January 1083. "
in the Malvinas Crisis," Conference on Civil-Military W D C a3
Relations, Indiana University, Bloomington, Indiana,
28 May 1983. MATTOX, Gale A., Assistant Professor, "National

Security Issues for the 1980s" and "West European

ATKINS, G. Pope, Professor, "Declining Role of the Perspectives on Nuclear Armament." Marv
Washington College, Fredericksburg, Virginia. 24

United States in Latin America," American Enterprise February 1083.
Institute, Washington, D. C., 15 June 1983. 

,ba,8

MATTOX, Gale A.. Assistant Proessor ''The Green
COCHRAN, Charles W., Professor, "U. S. Ocean Movement in Germany" and "European %,. U. S.

* Policy Objectives and the LOS," Maritime Ad- Foreign Policy Interests," Lafavette College. Easton.
* ministration, Washington, D. C., 2-3 March 1983. Pennsvlvania, 24-25 March 1083.
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. MATTOX, Gale A., Assistant Protessor, "West Ger- tional AAA SS Meeting Washington, 1). C., 14 0 -

man Perspectives on Nuclear Armament and Arms tober 1982.
Control." American Academy for Political and Social
Science. Address to Annual Meeting, Philadelphia,
Pennsylvania, 22 April 1083. RACHWALD, Arthur R., Assistant Prolesor, 'Cur-

rent Situation in Poland," School o Advanced Inter-
national Studies, Washington, D. C., 8 November

PURKITT, Helen E._ Associate Professor, co-author, 1082.
"A Content Analysis of U. S. Foreign Policy toward
Southern Africa during the Carter and Reagan Ad-
ministration,' International Studies Association An- TOMLINSON, Rodnev G., Associate Prolessor. 'Bloc
nual Conterence, Mexico City. Mexico, 7 April 1983. and Coalition Formation in the United Nations - 36th

GA," Department of State, Washington, D. C., 8

RACHWALD, Arthur R., Assistant Professor, February 1083.
"Eurocommunism and the Polish Revolt of 1980," Na-
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